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CRIPPEN -E FABRICATION COR-ORATION 


L BENDING CAPABILITIES 


It is expected that many piping configurations which are not 
practical or economical with current hot bending met 

be produced economically with the rippen hot bendi I 
Crippen Pipe Fabrication Corporation sales engineers vill 
with the client's engineers and designers to insure 

mum advantage is taken of these economic features. 

CREDIT, the name of the patented hot bending apparatus i 


by Mr."Crippen, produces wrinkle-free, full-area bends at 
production rate maintaining close tol j 


this capability, CREDIT enables the h el › 

5 and 6-bend compound pieces ۲ оці att ld mpou 
piece is defined as an assembly containing rd, in more tha 
one plane. Current industry bending equi; and met 
require that these compound pieces be assemb'eu from a serle 


single bends welded together. 


Additional features of CREDIT which can provide the basis of 
cust 


1 

omer design economies are: 

a) CREDIT permits pipe to be bent in a continuous arc o 
up to 360 degrees without a weld. 


b) CREDIT permits the most com 


be: is. 


C) CREDIT offers safety for alloy pipe bending 4 1S 
thr rapid procedure which enables the bending to be tinished 
wi .'e the heated pipe is at the proper hot bending temperat 
For example, it wilí permit a 90-degree bend to be formed in 
12" diameter pipe in léss than 3 minutes. 


d) The precision accuracy of CREDIT will enable pipe to 
bent after other fittings or attachments have been welded to 
sections outside of the bend area. 


тут 


e) CREDIT will enable compounds to Бе bend-formed on as 
many as three (3) different radii. 


The examples cited are only a few of the features of CREDIT. 
CREDIT provides more than a dozen features that are not pract 
cal with conventional hot pipe bending equipment. 


The drawings included in this brochure show 4, 5 and 6-bend cor 
pound pieces which can be formed without intermediate butt wel 


using CREDIT. These pieces require muitiple-rotation, zer 
tangent and both ciockwise and counter-clockwise bending. 


be bend-formed with zero tangents (no straight section) betwe: 


NOTE 

PIPE SIZE з 10" 
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DESCRIPTION ОЕ THE COMPANY 


I. 


1. Industrial Pipe Fabrication 

The Crippen Pipe Fabrication Corporation is an industrial enterprise 
incorporated under the laws of the State of New York to be primarily 
engaged in heavy, industrial pipe bending and £abrication. The principal 
products of this company will he fabricated carbon steel and alloy pipe 
assemblies, as required in ер construction of modern steam power 
plants, chemical plants and oil refineries. 

Heavy industrial pipe fabrication is performed by a relatively few 
companies throughout the United States. The Pipe Fabricating Institute: 
the trade association which sets the technical and commercial standards 

(1) 
for the industry, has a membership of twenty-one companies. 
2. Mr. Henry О. Crippen 
Mr. Crippen, President of the Crippen Pipe Fabrication Corporation, 


has considerable experience and knowledge in the industrial pipe bending 


- 


and fabrication business. He маз in charge of pipe bending for the 


Sun Shipbuilding Corporation in Eddystone, Pennsylvania for a number of 


years. More recently, he was employed by Tubeco, Inc. (formerly Carl 
Pipe Bending апа Fabricating Corporation) in Brooklyn, New York. 
The hot pipe bending equipment at Tubeco's present plant was 


designed by MI. Crippen and represents his early efforts to devise an 
improved pipe bending apparatus. Knowledgeable experts in tne pipe 


у”) 


(1) Sec Appendix & t4 


2. 
CRIPPEN PIPE FABRICATION CORPORATION 6/71 
fabricating industry have stated that the Tubecc equ..pment designed by 
Mr. Crippen was the best in the industry. 
with Mr. Crippen as principal owner, the Crippen Pipe 


pipe fabrication industry. 


Se Patented Pipe nandina Apparatus 


X RA 2 А-А 


On July 22, 1969, the Uniteá States Patent Office issued patent 
number 3,456,468 to Henry O. Crippen for a "Hot Pipe Bending Appartus 
and Method." Major cost savings can be achieveá through the use of 


this invention because £ the reduction in labor, ѕлор time, . rework 
and intermediate girth welds. 

Mr. Crippen's patented apparatus represents a eignificant improve- 
Ali of the components or concepts embodied in this apparatus have been 
tested and proven of full-size equipment. Since filing the basic 
patent in 1967, MI. Crippén has developed additional devices which pro- 


vide further production cost savings. 


(1) Sce Appendix 
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In 1969 the United States consumption of steel pipe end 


tubing of all grades and sizes from both domestic and foreign 
supplíers amounted to 10.5 million tons representing a vnolesale 
value of approzimately 3,5 billion dollars, Of this total, an 
estimated 700 million dollars or twenty percent was directed to 
fabricating shops for use in the electric gen- 


erating plants, chemical plants, oil refineries, petrochemical 


plants, water treating faci 


о 


treatment plants and pollution control facilities, ne shop 


operations add rougnly fifty percent to the value o: vae P+; 
materials. Thus, the United States marxe for shop fabricated 
b. : 2 
pipe for use in power and process plants, both privately and 
publicly owned is about 1.1 billion dollars, 
ieation Corporation plans vo со: ntrate 
its marketing efíorts in fabricated piving for power plants, 
process plents, and public construciion. 
a. Pover Plants 
The electric utility industry represents the most promising 
market for the Crippen Pir Fabrication Corporation in res) L 
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III. MANUFACTURING PLAN 
1, Facilities 

Tne facilities obt.ined for the company's operations are 
located i the former Brooklyn Navy Yard, Тһе manufacturing 
plant is а"Ббауу duty, single floor, high ceiling Industrial 
building containing approximately 50,000 square feet, An 
overhead, 20-ton bridge crane serves the entire manufacturing 
arca. А. rail siding comes into tho building at one end and 
connecting sidings are located along each side of the build- 
ing. Barge berthing facilities are available within a couple 
of hundred feet from the manufacturing building. Office 
space and locker room iacilities are located in a separate 
building adjacent to the manufacturing building. 

Utilities provided include 440/208/120 volt, 3=, 
electric power, natural gas, heating steam, 100 psig com- 
pressed air, city water end sanitary sewers, 

The Crippen Pipe Fabrication Corporation hus obtained 


an option n а ten year 9 for these facilities. 


2. Equipment 
Тһе Production, Quality Assurance and Materials Hand- 


ling Equipment which will be installed in the manufacturing 
building is described in detail in a separate booklet, This 
equipment includes the following items: 
a, Production and Quality Assurance Equipment 
| 1) Hot Pipe Bending Apparatus 
2) Pipo Bonding a6 Stross Relieving Furnace 
2 


(Two Units) 


٠ 3) 
4) 
5) 
6) 


24) 
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а. 


TIG Welding Equipment 

MIG Welding Equipment 

Submerged Arc Welding Equipment (Two Units) 

A0/DO Manual Shielded Metal Aro Welding 
Equipment (Four Units) 

Induction Stress Relieving Unit 

Pipe Cutting and Burning Equipment 

Pípe Beveling Machine (Two Units) 

Electric Arc Cutting Equipment 

Pipe Positioner - A | 


Pipe Positioner - В (Two Units) 
Abrasive Cut OfT Machine | | 
Colá Pipe Bending Machine 
Magnetic Drill Press ` 

Drí11 Press | 

Band Saw 

Engine Lathe 

Pneumatic Grinder (Six Units) 


Sand Blasting Machine 


Electrode. Oven (Six Units) | ER 
Flux-Holding Oven ` "Y S 
Ultrasonic Thickness Tester 2 


Miscellaneous Equipment 


Ъ. Materials Handling Equipment 


1) Bridge Crane 
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2) J1b Crane - 人 (Two Units) 
۰ Jib Crane - B (Four Units) 
4) Jib Crane - С (Four Units) 


5) Industrial Truck Crane 


3, Manufacturing Schedule 
The basic manufacturing schedule calls for an initial 


: ER period for facilities set-up and testing, fol- 

` lowed by a we) period of initial production, during 
which а DENERGSOSDAMESOIINÜ sales rate is attained, In each 
of the Himno ў years the annual sales rate 15 increased 
| by an additional Er 50 that an annual sales 
rate of E із achieved by the end of the 
5" gem year. This production rate represents approximately 
. FF وو‎ t the ultimate plant oapacity of جر‎ ar” гаса ца 


DN aS sales rate based on а 080116 operation. 


Activities involved in the set-up and testing period 
include installation of facilities, production and quality 
assurance equipment, hiring of initial staff, testing of 

`. equipment; negotiation of union label agreement, qualifica- 
tion of weldíng proceduros, production of sample assemblies, 
development of sales materials, and e stablishment of mínimun 
inventories, 
E At the outset of the initial production period, ASKE 
code certification will b obtained, additional personnel will 
bo hirod and normal job procedures will be established. AS? 


nucloar certification will bo obtained ono yoar lator, 


CIYEN PIPE FABRICATION 71 
Now York 


Brooklyn Navy Yard, Brooklyn, 
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ТУ. WARKETING PLAN 


Throughout the marketing program the company is seeking to 
take adv:ntage of the special aspects of its "personality", both 
those that are obvious assets. as well as some: that might be thought 
of as liabilities, Obvious assets include the ownership of the 
patented epparatus for producing top-quality, low-cost hot bends 
end the fact that special care is being taken in developing and 
maintaining a closely-knit workforce, Advantage will also te taken 
of the facts that mignt appear to be liabilitics, 
compary is operating іп the metropoliten New York 
is a small, young ۰ 1 


А11 marketing activities will be handled by 


based at the plant s 


1. Union Asreement 

It is essential for acceptance оў its fabricated pij 
construction sites that the company obtain a "union 1a! 
ment with the UA Pipefitters Union. Fortunately, мг. Cri; 
been a member of this union for over twenty-five years, 
of the widesprcad criticism that the Pipefittors Union nas 


o ~ 


subject to recently regarding access by minority individuals, 
believed that the union will welcome this opportunity for fav 
. publicity. ‘By concluding a fair and equitable contract with 


Crippen Pipe Fabrication Corporation, the union will be assisting 


one of its long time black members in setting up his own compan 
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2. Cost Savinss and Quality Assurance 

With the projected cost savings through the use of the patented 
hot bending apparatus, it is expected that high quality products will 
be produced while keeping costs equal to or slightly below the compe- 
tition. The principal marketing message at all levels of customer con- 
tact must be one of quality assurance. Early certification by the ASS 
Boiler Code authorities is essential. Special certification required 
for nuclear systems fabrication will be sought after approximately one 
year of full production of conventional boiler systems. A11 shop per- 
sonnel will be encouraged to feel that they are an important part of 
the quality assurance marketing effort so that this message is clearly 
communicated in the course of product and shop inspections made by 


client personne]. 


5, Advance Sales Com:uitments 


Most engineering contracting organizat.ons and о 


> 


companies doing business in the northeastern Unit 


> 


welcome additional competition in the pipe fabricating industry. 


Every effort will be made to solicit adv*.nce sales com ıittments 
from these organizations, narticulerly those that might be interest- 


ed in assisting the establishment of a minorit;-o med busincss 


— 


. 1 $ + i № ... ` = 
operati: ; in tho metropolitan “ev torr area, 


4. Contractors Market Develnment 
As the largest volwac of fobeic-ted pipe business is placed 


by ‘пе engineering contractors, the major marietins effort muse 9C 
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' directed to them. Fortunately, many of these organiza 
located in the New York - Boston - Philadelphia area, 
visits for client personnel can be arranged vith a minimum 
ture of time and money. The marketing program will teke adv: 
of this convenience of shop quelification and pro 
plant visits. The extensive experience of 
Mr, Bruce Wallace, in the management operations 
ing contractor will be valuable in fully develo» 


5, Operating Company kerket Develoument 


The companies that operate power or process plants 
most to gain from increased 1 ition in the fabricated 
industry. ating companies maintain sizable 
engineering and procurement organizations and place 


volume of fabricated pipe orders, This market will 


similarly to the engineering contractors marlict, 


б. Government Set-Aside Programs 

As tne first minority-ovned enterpri 
fabricating industry, the Crippen Pizo 
be in a unique position regarding federal set 
der the President's Procurement Task Force on i-inority 
Enterprise гай the General Services Administration, 
forty million dollars has been made available to provice 
contract opportunities for minority -ovmed entervrises 


onc. With other federal agencies or authorities such 


a UE PER. ۱ v š а 
TVA, this market has national and even internatichal 
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7. Special Frosr ms 

It 1s expected that many piping configurations which are not 
practical or economical with current production rethods can be pro- 
dáced economically with the Crippen hot bending apparatus,  Com- 
pany Sales engineers will work with client engineers and 
ers to insure that maximum advantage iS taken of these product 
features, 

CREDIT, the name givan to the patented apparatus by 
Crippen, produces wrinklo-free, full-area bends at a production 


rate while maintaining dimension -olerances within closer lim- 


el 
its than those set by tne ripe Fabrication Institute. 


tion to this capability, which is not provided by current eqvip- 
ment and methods, CREDIT enables the hot bender to forn #, 
б - bend compound pieces without a butt weld, A compound 
4s defined as an assembly contalı 
Current industry bending equipment апа methods reouire 
compound picces be essembled from e series of single b 
together. The drawings and exolanatcry notes on the fo. 
pages, 20А through 20F, illustrate this feature, These 
a few of the various combinations which can be bendformed 
inate welds with CREDIT. 
Additional Features of CREDIT which can provide the basis 
for special morketing programs ares 
a) CREDIT pormits a pipe to be bent in a continuous arc of 
up to 360 degrees without a weld. 
b) CREDIT permits the most 6667 


bend-formed with zero tangents (no 
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с) CREDIT offers safety for alloy pi, bending because of the 
rapid procedure which enables the bending to be finished while the 
heated pipe is at the proper hot bending temperature, For example, 
4t will permit a 90-degree bend to be formed in a pipe in less 


than 3 minutes, 


а) The precision accuracy of CREDIT enables pipe to be bent 
after other fittings or attachments have been welded to the sec- 


tions beyond the bend, 


6 - Bend Compound - 12" Standard Wall Pine 

Drawing 20 A represents two compound pieces which were [ab- 
rícated with the same dimensions, but they were fabricated in 
opposite directions. One uf these G-bend compound pieces was lor 
the right side of a сопот, and the other 6-Lend compound 
piece was for the left side of the construction. A total of 
twelve (12) bends were required, 


As showm on the drawing, the two 90-degree bends, 


45-degree bends, and the two 50-degree pends were to 1 
bend-forned or fabricated from single bends wolded together with 


no (zero) tangents between the bends, If they were bend-formed 


the compounds would гес̧міге multiple rotation - bending, and both 
۱ 


Clockwise and counterclockwise bending, - 
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Fabrication from Sinzle Bends 


Because of the difficulty in rotating and form- 
ing bends with no straight tangent between then, and 
the inability to do both clockwise and counterclock- 
wise bending, these bends each were formed as single 
bends, Time required for bending these 12 single bends: of 


The method used in forming these bends caused 
seven of them to buckle, wrinkle and flatten, and the 


ovality of the bends was as much as 11/16". while the 
sand was still in the pipes, each buckle was reheated 
and hammered-clown, Time recuiredi + + е е о е е ее ° 23 


Then the bends were layed-out for checking anzle 
and dimensional accuracy. Three of these DenGs were 
found to bo over-bent and one bend was under-bent, 
These four bends had to be reheated and corrected to 
get the angle accurate. Time recuired for laying-out 
the 12 bends and correcting the 4 angles: е e e ə + + 19 


Then the pipes were emptied of sand, and the 
bends were cut. ‘the 7 distorted pieces vore re-worked, 
Тре wrinkles and flat-spots, “ere jacked-out, This 
operation required each of these bends to be reheated 


several times, ‘Time required: + + о оо e o... * 59 
Tho ovality at the ends of ۸۵ of the 12 benás 

had to be rounded-out, and the 12 ends had to be hand- 

beveled for joining. Time required! + о о е е е е е е l€ 
Then a floor lay-out was mode for the final 2d- 

justments and fitting the 12 bencs. Time required: +. + 
Finally, welding the joints end patehinz-up the 

thin areas in the bends (which resulted from exces- 

sive rcheating and hammerins, etc.), Time required: 。。 7 

Total tino 212 
š ' 

Bend-Forming with CREDIT 
WITH CREDIT ‘THESE 710 COMPOUNDS CAN EE BEID- 

FORMED “WITH WRIHKLE-PREE, FULL-AnrzA BEHDS, AND WITH- 

OUT “WELDS. TOTAL ТІЗЕ REQUIRED TO EEND-FOR” THESE 


TWO COMPOUND PIECES: ¿ + + е е е е е е е е е е 0 » £9 94 
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5-Bend Comvound - 10" Schedule 160 Pive 


Draving 20 D shows a compound piece thet was fabricated 
from sin: e bends welded together to form the compound, This 
precedure entailed: Lay-out work; beveleing; boring; fittins; 
wer cing; radiographic inspection, ani stress relioving the weld- 
6% ‚oirtse 


By the use of CREDIT (which eliminates welds and other 
fabricating costs) this 5-bend compound picce can be bend-formed , 
and 75% of the man-hours re;uired by tne standard practice can 
be saved. ° 


4-Вепа Compound - LU 一 一 一 一 一 


4-Bena Compound - 10" Pipe Size x 2.25" Wall 


Drawing 20 F shows a 4-bend rotation compound piece con- 
sisting of three 90-degrec bends with no tanzents between bends, 
and ono 45-dezree bend. This compound piece, if bend-formed, 
calls for both clockvise and counter-clockwise bending. 


The piece shown on this print is for the riznt side of a 
plant, A duplicate piece is required for the left side of the 
construction,  Eoth pieces have tho (exact) same dimensions, 
but they ar^ to be tend-formed or fabricated from single bends 


welded together in opposite directions (one right and one deft? 


If these pieces cannot be bend-formed there will te 9 
(12) "no-tangent" ends to oe machined for the pieces to ce fob 
ricated. To be able to bend-Torm these two pieces can save v 
ward of 130 man-novrs in fabricating time. “his would 1 


the delivery date by a number of дауз. 
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V. ORGANIZATION 


1% Functional Responsibilities of Management Personnel 


Presídent 
Personnel Management 
Production Development 


General Manager 


Operations Management, Planning and Development 


Vice President ~ Sales 
Sales Management 
Project Management 

Vice President - Finance 
Purchasing Management 
Financial Management 


Chief Engincer 


Quality Assurance Management 


Facilit ^s Management 


Shop Foreman 


Production Management 
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2. Organization Chart = End of First Year 


President 
General Manager 
VP - Sales * Chief Engineer * Shop Foreman * VP ~ Finance ٭‎ 


Project Engineer * Maínt. Engineer * Pipe Fitter (5) * Secretary-Bookkeeper 


Project Engineer Draftsman Welder (4) * Shipping Clerk 


Secrtary Pipe Bender (2) е 
Machinist (2) * 
General Shop Man * 
Apprentice Mechanic 
204 Class Helper (2) 


3rd Class Helper (2) 


* Resumes Available, not included in this report 
zi 
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HENRY 0. CRIPrEN 
۰ 601 E. 167th Street 
Bronx, N.Y. 


WORK EXPERIENCE 
1966 to 1970 Self Employed 


Developed invention of a hot pipe bending apparatus and method 
after leaving Tubeco, Inc, in January, 1966, filing for a 
patent in March, 1967, Initiated discussions and negotiations 
with numerous pipe fabricating companies regarding the possi- 
blo sale or license of his invention. As part of these dis- 
cussions, he was generally asked to observe and analyse the 
company's current shop operations. 


Undertook various studies related to the establishment of 
his отт pipe fabricating company, Continued development of 
additional hot pive bending devices to provide further pro- 
duction cost savings. 


1954 to 1966 Tubeco, Ino., 125 Verick Ave., Brooklyn, М.Ү. 
(formerly Carl Pipe Bending Corperation) 


ж 
Ly Supervised and set up Carl Pipe Bending Corporation's high- 
pressure, hot pipe bending installation, Devised all of his 
ovn dies, jigs, bending shoes etc. frecuently producing 
equipment never used before. Developed several unique methods 
in hot pipe bending which produced à superior product 6 
with considerable savings for the conpany. Tested out duri: 
tho course of his work most of tne principles and concept 
later incorsorated into his invention, He was in compl 
charge of all hot pipe bending operations until 1961 
back injury restricted him to light duties, 
After 1961 served as a machinist end occasionsl consultant 
h on not pipe bending. This assignment affordcd nim an oppor- 
tunity to become familiar with all of the snop operations, 
1942 to 1946 Sun Shipbuilding and Drydock Corporation, 
А Eddystone, Pennsylvania 
Trained in 211 phases of hot and cold pipe tending. Progressed 
from traineo to Chief Hot Eender. Employment terininated 7 
the Number Four yard was closed at the end of World War II. 
Various other employment in construction and service activities. 
" PERSONAL Born: January 11, 1914 Princess Anne, i:aryland 
= Marricd Шо Children 
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GENERAL MANAGER 


BRUCE A. WALLACE 
11 Myrtle Strect 
white Plains, N.Y. 


WORK EXPERIENCE 


1952 to 1970 - М.М. Kellogg Company, Division of Pullman, Inc. 
Engineering and Construction Contractors to t 
Chemical and Petroleum Industries 


As Manager of the Furnace and Exchanger. Division ( 
directed a staff of approximately fifty engin 
cians, 


19 
e 


Ав Manager of, the Furnace Division (1956 - 1969) his 0 
sponsibility vas engineering design. Related responsivi 
included preparation of technical proposals and cost 
salos presentations, project management, cost control, 
ment of overseas licensee operations, coordination with 
curement, fabrication, construction, research and develop: 
activities, 

After his appointment to supervisory position in the Furnace 
sion in 1951, the Annual Product Volume of the Divisior 
increased fivefold, from three to fifteen million 
year. Over 65% of the current Product Volume consis 
products developed under his supervision since 2951, 


Prior work at Kellogg included varied assignments in the Pip. 
Division, Operating Division and Lachinery Division, 


Author of several patents and technical articles 
Licensed Professional Enginecr 
EDUCA TIM 
Massachusetts Institute of Technology - B.S. in Mechanica] 
ing } 
Columbia rsit Graduate Study in Personnel Psychology 
PERSONAL 
. Born: August 27, 1950 Chicago, Illinois 


Married Thrce Children 
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BOARD OF DIRECTORS 


Henry O. Crippen President 
Bruce A. Wallace Vic» President 

Samuel B. Fortenbaugh III - Secretary 
Partner - Kelly, Drye, Warren, Clark, Carr 31116 
350 Park Avenue, New York, N. Y. 10022 
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4, Trainin: Plans 

Fundamental to profitable production expansion is the on- 
the-job development of top quality mechanics, Apprentice programs 
will be set up in the mechanic classifications of welder, pipe 
fitter, machinist, hot pipe bender, and cold pipe bender. Lead 
mechanics in each of these categories have been selected with a 
high priority given to their demonstrated ability to train younger 
men, 

The apprentice training programs will include on-tne-job 
irrtriction, classroom instruction, periodic tests, and job classi- 
fication advancement based on these tests and demonstration of 
skills. Classroom instruction will include approximately twelve 
sessions in each of such subject areas as shop mathematics, blue- 
print reading, welding, quality control etc, After one year 
apprentice will be eligible for advancenent into the semi-skilled 
mechanic classification; after one year more he will be eligible 


for advancement into tne junior mechanic classification; and с 


а final eighteen-:)0nth period he will be eligitle for advance: 


into the senior mechanic (journeyman) classification. 


и 
` 


+ 


All employees will be encouraged to pursue outside stucies іп 
technical and business subjects tnrough tuition reimbursement for 
successfully completed courses, Through the profit-sharing program 
the company hopes to develo» interest and understanding on the part 


of all employees in the total business operations of the company. 
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5, Employee Comnensation and Incentive Plans 

The company recognizes that the key to successful operat. ^п 
in the Metropoliten New York area is an efficient and highly- 
motivited workforce. 

While the exact details of tne emplyec compensation and bene- 
fit arrengements will depend upon the contract negotiated with 
VA Pipefitters Union, it is the intention of the company that the 


total package be at least equivalent to that offered by area indus- 


tries. 


a с 


It із planned to aid every enployee in becoming а stockholder 
in the corporation. А profit-sharing system for all employees 
will be developed to encourage teamwork, broad understending of 


company operations and problems, and involvement by all company 


personnel in operations improvement. 
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PROJECIED INCOLE ST; TEIENTS 
, FIRST THREE YEARS OF OPERATION 
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PROJECTED EALANCE 
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CASH FLOW PROJECTION 
FIRST THREE YEARS OF OPERATION 


Year 
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CASH FLOW’ PROJECTION 


FIRST YeiR OF OPERATION 


Month 
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Notes on the Income Statements, Palance Sheets and Cash 


slow rrojections 
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5. Analysis of Labor Productivity and Material Costs 
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VALUE OF DAILY SHOP PRODUCTION 
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The value of materials and the related charges for 
purchasing, handling and storage account for the major portion 
of the sales value of the normal company business. The ratio 
of material to labor costs used in the financial analysis is 
considered to br a general average for all types of projects. 
The ratio is important in determining working capital require- 
ments and can vary widely from one project to another. Some 
companies, particulaıly the boiler manufacturers, purchase 


their own materials ard simply purchase fabrication services 


with the materials supplied. The variation in material to 


labor is demonstrated by the following table showing the 
changes in ratio caused by changes in material type and wall 
th :knesses for a single configuration and pipe diameter. 
Greater variations could be demonstrated by varying the con- 


figuration and diameter. 


The following table is most significant in its com- 
parasion of the total cost of a hot bent pipe assembly with the 
same basic configuration using weld fitting. The cost savings 


using a hot bend in preference to weld fittings increases with 


А “ ` TEL ہی‎ ME 


increases in pipe thickness, pipe diameter and in instances where 
alloy pipe material is required. Тһе letter from Sun Shipbuilding 
in Section II points up the sales potential of this cost savings. 
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ча” MATERIAL AND LABOR COSTS 
12" Diameter Pipe, 25' Long with a 90° Bend and One Weld 


Material & Thickness Material Cost Labor Cost Ratio Total ( 
2-1/4 Chrome SL, 2"thk. $2,365 $1045 2,3 

Carbon Steel, 2" thk. 865 685 1,2 

2-1/4 Chrome SL, Sch. 40-.406"thk. 555 353 1.6 

Carbon Stl., Sch. 40-.406"thk. 203 169 kog $372 
Carbon Stl., Sch 40-.406" thk 410 100 4.1 510 


(900 weld ell fitting, 3 welds) 


Cost Saving using hot bend construction $138 
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pan is ویب‎ to bend the pipe the more it cools. 
52 24 ۰ ۲ 6 ы ; ° - For example, the tensile strength of one common pipe 
HOT PIPE, BENDING, APP eis METHOD metal at 1600* F. is 10,000 pounds per square inch, while 
М D: ти y 10156 а 9 . at a tempratur? of 1250" F., the same metal has a tensile 
Filed Mar 23 * 1967. Ser No. 626,158 strength of 35,000 pounds per square inch, an i i 
н Tot. сі. D21d 9/05 А 3.5 times іл tensils strength over а temperatue drop of 
US. сі. 72—34 12 Claims only 350* F. Under normal plant conditons, metal pipes 
. will cool approximately 100* F. per minute and, there- 
. fore, the tensile strength of pipes and ths pressure neces- 
ABSTRACT OF THE DISCI.OSURE 10 sary 9 tend the pipes increases rapidly. И the pips be- 


Apparatus for heat-beading large diameter pipe com- comes 100 cold during » ° bending opzration, too ۵ 
prised of a bending block provided with guidelines fornt- "— - required and fattening of the pipe wals oc” 
ing a 90* angle, base template protracior, arced forming Cats. г as sap 06 ۲ pulls оп the ۸۷ during 
die with about 180* grooved curvature face and having bending thereat will cause thinning in the pipe walls which 
varying radii, means for holding one end of 154 53 15 d the pipe. Faults caused by overbendins, under- 
against the forming die during bending, means for 2.21% — 7ك‎ fattening ایپ‎ the like cause a hish 
taining the pipe level within the curvature face and 2.2225 — e rejects which increases the cost of pips 5 
for applying pressure to bend the hot pipe about the dis —À bending га , 
and a method of bending 3 hot pips rapidly with а mia- bi EN. ing, the outer side or heel of the ٤ 
ій ef secondary operations and butt welding. 20 should г hotter, since the heel has to stretch and the 
ianer side or throat of the tend only has to compress. 
س سے‎ When water is used tO cool the inner side of the pips, it 
Prior art will frequently cool one section of th: throat of the pipe 
too much, which section becomes harder than tb: ۰ 
Large diameter pipes are uscd in construction of many rour.disg pipe sections and causes buckle. Thinninz % ill 
plants and buildings and for many installations they must occur due to uneven stretching and/or compression. if 
be beni 22 specific ways in order to fit into the design the throat of the pipe is unevenly cooled, the hoster por- 
conditions. Present methods of bending large diameter tions of the throat W ill compress faster and cause buckles. 
pipe have been costly due to the number of skilled men If the far end of the pips remains hotter 12 
and the time required in the bending operation, 156 in- of the pipe teinz controlled by t 
accuracy of the present system which results in ۶ of bend farther аһ i 


3,456,163 


—— 


an the portion 
he water the P? W ill 
cad of the portion tO te bent 3 of 


pipe or requircs subsequent treatment by skilled سید‎ following gradually the desired radius acd the bend will 
and the difficulty in obtaining compound tends in 27 ۰ not have the proper are or radius. 
In the most common pipe-bending operations being "ed 


today, the pipe, which is filled with sand, is heated to = исп 5 Objects of the invention 
temperature, і.с., 1509 to 2600" F., in a furnace and then 
set up on the bending table, which has a variety of holes 
therein. The starting end of the pipe 15 securely fastened 
..and the portion of the pipe to be bent is without control 
.of the angle of the bend and this portion rides (rez, resting 
ding table. The anzle of the bead is con:rclled 

c bender. by the use of a template, water 


It is an object of the invention (О provid: з 2 
apparatus for accurately and rapidly, bending ый 
ameter pipe with small crews. 

It is another object of the invention to provide 2 novel 
apparatus for tending large diameter pipe without the 
use of water for cooling. 

hments and the argic It is н further object of the invention to provide ; 

. of pullin is applied by а novel pipe bending apparatus which may be used tot 
: 1 ی‎ дз different size pipes t9 obtain bends UP to 360° wi! 

capstan with the u . The ае adii : 1 o obtain accurate 2 sound bends іл 

pulleys are held by stanchions. sed around varying radit 3n o obtain accurate compouné DIN? 7 
__ the pulleys and connected to the pipe to be the pee 3 TM 8 92 
. торе is then * capped several times around the capstan. It is another odject of the invention to provide a rips 

- The bending pressure is started by tisatsnins the ٥ bending apparatus IN which larzs, diameter рігс5 T 

around the revolving capstan and the bending press > is 50 ۴ bent clockwise OF counterclockwise. 3 

relieved by releasing the ۰ This operation is ۲6۲ 7-77 . These and other objects and advaniaces Ol 

until the desired angl: of bend in the pipe is تساه‎ von will become obvious from the foliowin 
During the operiiion of the bending, two теп hold a :em- description. ; Wa | 
plate (usually а heavy wire bent to the desired 6٤ of The apparatus of the invention for bending ۴ di- 
the bend) over the pipe to make certain the cofrect angle ameter pipas ۶ comprised of a berdine block provided 
and radius of tend is obtained. with two guide lines forming 2 30" angie and preferably 
In addition to the men holding the template,.a capstan provided with а plurality of holes therem; а base tent 
operator and a man with a water hose are required. Water plate prowactof resting on ۶ ber 9 block marked 
spraying of the hot pip? has two primary purposes: (1) oft in dezrecs {гот to 50° with the 07 line со" 8ء‎ 
to affect the radius of th: pipe when the bend із ciosias with one of the guide lincs ON the bending block and 
in too sharply by 5 water on the ۲ 44: of the 90° lire coinciding with the other guide line on the 
“e to chill thi; postion oí the pipe and stop 0” slow berding block, an arced forming dis. prefzrabiy having 


the bending in that portion, and (2) to prevent buckles slightly more than a 90° arc, with a 150° grooved ۰ 
in the pips caused by the throat being teo hot by sprayins ture face and have а ridius substantially equal to the 
the inner side of the pips with water. This operation Te- 5 radius of the desired pipe bernd, the said діс Ба $° 
quires not only four m:n and a great deal of ume, but eurcly centered on the bendirg 1025 59 that the toron 
also а high degres of skill and experience. In addition, lip of t": forming dic curvature at each end at 90° of 
only clack і or counterclock¥ PS beads may be made on this curvature face meets а guido haz 98 the bass ٢٠٦ 
existing apparatus. او ہے ہے‎ protractor at tangential puints ON ths base template 
ta meacedure has many disadvantages. One dis. 10 protractor, means for ho'éinz of erd of ths PICS to be 

гов now required to ۲ pent aginst the forming dis when laid atong са: ¿uds 

line en 012 buse template protractor, n cans for kiept 
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the pipe level during the bending operations, and pres- 
sure applying means to bond the pipe about the die the 
desired number of degrees. 

The tending block is a rectangular steel block which 
is preferably made in two pieces for hardling case dur- 
ing construction thereof. The said block acts as a table 
upon which the hot pipe is bent and is set in the floor 
of the bending plant and is preferably level with the 
plant floor. On each side of the berding block at speci- 
fied distances therefrom, holes are provided in the floor 
of the bending plant which accommodates stanchions 
which can bz raised or lowered to provide for the po- 
sitioning of the pressure applying means at a height so 
that the pips is bent in a plane parallel to the floor. 
The angle of the applicd pressure may be varied and 
clockwise and counterclockwise bends may be made by 
the proper selection of the stanchion. 

The bending block is provided with two guide lines 
theteon which form a true 90° ngle and these two 
guide lincs provide a reference point layout for the bend- 
ing block holes and for all of the equipment that fits 
thercon. Preferably, the bending blo:k has a plurality of 
holes arranged along the two guide lines whereby form- 
ing dies may be secured with dowel pins passing down 
through dowel pin sleeves provided on the form plate 
of the forming dic and engaging the holes in the bending 
block. The dowel pins in the holes secure each forming 
die in the proper relationship to the guide lines on the 
base template protractor. In a preferred embodiment, 
the bending block has 38 of the said holes positioned 
with respect to the angle formed by the suid: lines to 
accept various sized forming dies for bending pipes of 
6” to 18” diameter and the holding shoes. For bending 
of larger diameter pipes, i.e, up to 24” diameter, addi- 
tional holes may be provided. 

The holes in the bending block are arranged so that 
the center of the hot pipe, when it is in the forming 
die at the start of the bending operation, lies clong onc 
of the two guide lines. The forming die must be held 
securcly in position on the bending block so that there 
is no movement thereof during the bending operation. 
The dowel pins and holes in the bending block provide 
the simplest method of securing the forming dic without 
complicated attachments. For ease of handling. the dowel 
pins holding the forming die may be provided with eye- 
hooks so that they may be removed from the holes in 
a sitnple fashion. 

The base template protractor is secured on the bend- 
ing block ard fits around the base of the forming die. 
The said protractor is provided with degree 5 from 
0° to 99° at richt angles to the radius of the forming 
die so that constant observation of the decree of the 
bend may be made during the entire bending process. 
The 9° line coincides with one guide line on th: bend- 
ing. block upon which the'hot pipe is laid at the start 
of the bending operation and the 90° lire coincides with 
the other guide line. A second scale is preferably pro- 
vided on the base plate protractor along the base of the 
curvature face of the forming.dis and coinciding with 
the center line of the ‘pipe being bent and extends slightly 
beyond the outside diameter guide line. The 0° mark 
indicates the start of the tend in the pipe ard the scale 
indicates the circular degree of the bead so that the 
exact position of the end of a bend cun be marked on 
the pipe and a second bending eperation may ۶ effected, 
if nocescary. Tht degree uf the bend are is ths tangen- 
tial point where the untent portion of the pine meets 
the forming die. 

Тһе base template protractor may also te provided 
with a concentrical guide lire about the second scale 
which lies just outside the diameter of the bent pipe in 
the formin? Jie. This line serves for Вост у the outside 
diam:ier of circular bends while they are still on the 
bending block. Preferably. the bass te ... 


۱*۰ ۰ ۰ .. 


faces, one face used for clockwise bending anu (пе оше: 
face used for counterclockwise bending, depending upon 
its position on the bending biock. A base template pro- 
tractor is provided for each dic to be used and cach base 
template protractor coincides exactly with the two guide 
lines on the bending Mock whether it is used for clock- 
wiso or counterclockwise bending. 

To secure the base template protractor in position, the 
bending block and the said protractor may be provide 
wiih cooperating holes so that dowel pins. can pass 
through the template into the bending block. The said 
protractor provides a means for constantly observing the 
degree of tha pipe bend from the start of the bend to 
the finished angle. 

Th: forming dis is an important feature of the inven- 
tion since it provides a form atout which the hot pipes 
can t+ bent without buckles or wrinkles or flattening or 
thinning of the pipe walls. The forming die is comprised 
of а die body having a grooved curvature face with a 
peripheral are Of 180° and a diameter slightly larger 
than the diameter of the pipe to be bent, a form plate 
centered along the entire back of the die body provided 
with sleeves to accommodata dowel pins which pass 
therethrough and engages holes in the bending block. 
буў сіе between the back of the die body and the form 
plaic may be provided for further strengthening of the 
diz body. When the forming die is in position on the 
bending block, the bottom lip of the curvature face fits 
concentrically with the second scale of the base template 
protractor. Preferably, the ends of the top lip of ihe 
curvature face are elliptically shared so that the hot pipe 
to te dent may be easily inserted into the forming die 
along the guide line and clamped into position rapidly. 

The length of the die curvature for bending 15” ciam- 
сл ўсе is approximately 100 degrees in circumferen: 
The cies for bending up through 13 inch diameter pipes 
may te varied from 100 degiecs up to 180 dezrecs іп 
circumference. The center of the forming die, when it is 
in position, should coincide with the middle of the 90° 
angis formed by the two guide lincs on the bending block. 

The curvature face of the forming die should be slizht- 
ly elevated from the bending block so that the hot pipe 
in the bending position is slichtly elevated to allow the 
pressure applying means to be ati:ched to the hot pips 
while rceping the hot pipe in a level plane. The curvature 
face and the form plate may, therefore, be provided with 
pedesials for their support. To support the hot pipe dur- 
ing the bending operations, a plurclity of riding pipes or 


of the curvature face are provided to keep the neuiral 
ам» ef the pire parallel to the neutral avis of the fora 
ing С.г. The riding pipes may te accommodated in re 
cesses under the bottom lip of the curvature face and 
radiate from the curvature face. 

The sleeves of the form plate of the die body are slicht- 
ly larser in diameter than the dowel pins which engage 
the holes in the bending block. To take up the play be- 
tween the said sleeves and the dowel pins, shims may be 
uscd. However, it is preferred to provide the slecves at 
the top and bottom thercof with adjustable collars which 
can be hand tightened about the dowel pins to prevent 
movement of the di: when bending pressure is applied to 
the pipe. 

Means ere necessary to hold one end of the hot 6 
to be beat acainst the forming die in order to sustain 
the back pressure occurring when the hot pipe is pulled 
about the forming die to affect bending of the ۰ 
Oze suitable holdin mean» when berding pipes up to 90° 
is a bottling shoe having at least one curvature, prefer- 
гсіў гло. curvature faces on opposite sides, which are 
peripherally sufficient to support the outer side of the 
rire. The said cussature faces may have هه‎ ar 
of approximately 90° and are oF from each e” T «o 
# . 0 
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normally be іа position to hold 12” diameter pipe. To 
bold dificrent size pipes, the height of the neutral axis of 
the curvature face can be raised by spacer rings under 
the holding shoe so that th: axis of the curvature іссе 
will Jic in the same plane as the neutral axes of the form- 
ing die and the pipe. By this means, one curvature face 
can bc used to hold pipes having 6” to 12” diameters and 
the other curvature face can be used to hold pipes having 
12" to 15” diameters. 

The holding shos may be held in position by a dowel 
pin passing through the body of the holding shoe and 
engaging a hole in the bending block. This arrangement 
allows the holding shoe to be pivoted about the dowel 
pin so that the curvature face may be turned asice io 
allow more room for insertion or removal of the pipe 
from the forming dies. The holding shoc is positioned 
so that the pipe of a Specific diameter is securely held 
in the forming die for that diameter, If odd size рух is 
to be bent, i.e., a 9” diameter pipe in a 10” 7٤7 
forming die, the curvature face of the holding shoe 2127 
be provided with a correspondingly shaped shim insert to 
compensate for this difference in diameter. 

While the said holding shoe is completcly adequate 
for bend» up to 90" іп a pipe, difficulties arise with tris 
shoc when bends of more than 90° are being made since 

‘the bent portion of the pipe to be held after the initial 
bend does not lie along the 0° guide line of the primary 
scale of the base template protracter but is concentricai!y 
aligned with the extended outside diameter guide line оп 


the base template protractor. For this type of bending ۰ 


another holding shoe having a laterally adjustable cur. a- 
ture face is used. 

This latter modification of holding shoe is provided 
with an adjus Ме extension arm on each side of the 
holding shoe which supports the curvature face where?) 
the curvature face can be moved laterally towards 4 
pipe so that the pipe is held in conformity with the cv 
tended outside diameter guide line on tha base temp'at 
protractor. The nevtral axis of the curvature {асе is ۰ 


° set from the middle of the holding shoc body so that 


.. 


the curvature face will be in position for holding 6 
diameter pipe and when the holding shoe is inverted the 
curvature face will be in position for holding 12” ۰ 
eter pipe. The said holding shos may be raised with spacer 
rings for holding larger size pipes as with the previous 
Ду described holding shoc. 

The extension arms are preferably provided with 36 
boles and the holding shos is preferably provided wi:h 
12 holes on each side. The said holes are arranged so 
“that 4 bolcs on each extension arm will coincide with 4 
boles on each side of the holding shoe in varying positions 
so that 4 pins may be inserted through each side of the 
extension arm and the holding shoe to firmly hold the 
curvature face in the final position. 

In a preferred embodiment of the apparatus, an 2J- 
justable stop means is provised for proper positioning 
of pipes when they are placed in the forming dic for 

‚ bending up to 90°. This stop means may be anyadjustablc 
stand rack with a stop-bar which acts as a backstop calied 
a chock set The stop-bar of the chock set may be slid- 
ably moveable along two channel tubes to provide for 
a plurality of bend tancents and is capable of being ۰ 
curely affixed thereto in any desired position. The for- 
ward ends of the channel tubes may be attached to square 
pegs which fit into square hol:s in the bending block to 
hold the chock set in position. The position of the stop- 
bar is preadjusted to stop the end of the pipe to be bent 
at the computed tancent dimensions so that the heated 
pipe will be aligned in the proper position for the start 


of the berd when inscite in the apparatus with its end 7 
pr 


у 


abutting against the stop-bar. 


In order to hold the pipe properly in position when ^ 


making compound bends or scc md bends in circular 
bends, a position chimp is provided to prevent rotation 


of the pipe during the compound bending process, or to 7 


& 


r, 
„ 


6 

hold the piso during the second tend of circular bends 
since the chock set is not used for these bends. This clamp 
may be mad: of two scmi«ircular parts which form a 
circular vvilar. Roth circular parts are preferably provided 
wiih jagged teeth to clamp onto the pipe when the two 
parts ate fastened together. The bottom semi-circular 
соаг is provided with a base to prevent turning of 
bo:h the gine and clamp during the bending process. At 
the initial bend is put in the pipe, which is to һау аз 
compound bend put therein, the pipe is then put in the 
desired position in the forming die for the next portion 
of the berd. The position clamp is then placed about th: 
pipe and firmly clamped thereto. The рірс may then te 
Ecated with the position clamp attached and re-inserted 
into the forming die so that the pipe can be rapidly aligned 
and no time for adjustment of tbe pipe is lost once the 
pipe is heated for the second portion of the compound 
Tie Ecight of the base of the position clamp should 
be such that the Болот semi-circular collar lies in the same 
plane 2s the inrer bottom lip of the curvature face of tre 
forming die so that the neutral axis of the pipe will be 
in the same plane as the neutral axis of the forming die 
curvature faze. 

The pine bending apparatus of the invention has 2 
wide variety of advantages, the most imporiant of w hich 
are accurate rapid bending of pipes, whether simple, 
circular or compound bends or clozkwiss or counters losk- 
wise or both, with a minimum of skill and number ei men 
and eqsipment. The bending block provides a base for 
a large variety of sctups for different bends. The base 
template protractor provides a simple means of constant 
observation of the angle of bend of the pipe. 

The forming die due to its deep segmental curvatura 
face provides a constant, protective support to the size 
along the entire portion of the pipe being bent thereby 
providing synchronization of the gradual stretching of the 
hecl of the pipe and the compressing сЁ the throat for 
proper following of the radius of the forming dic. This 
prevents sharp abrupt pulls or bend: and prevents thianinz 

f the wall of the pipe. Since the pipe is never deviated 
from its bending course with the use pf the forming die, 
the use of water on the pipe during bending is completely 
avoidzJ and the disadvantages which occur with the us: 
of water do not occur in the bending process. The forming 
die also extracts beat from the throat oí the pipe and ren 
ders the inner side of the pipe cooler during ike benz: 
which prevenis the pipe from согіргезыле too fast on 
concave face. This coolness of the throat gives additie 
strenvth or stiffness, enabling it to resist creasing cat 
by the pressures put on it by the puli of the bend. This 15 
advantageous since the heel or outer side of the 
should b: hotter during bending as it has a farther 
tance to travel and stretch while ths throat bas only to 
compress. 

Anviher advantage of the apparatus of the invention 15 
that berding may be бопе rapidly and little time is los’ in 
positionins the pipe. This is important since pipes must 
be bent while hot and the longer the time between removal 
from the furnace and the completion of the bend, the more 
ditficulties arise. The apparatus provides an even berd- 
ing pressure and the pipe follows the continued arc of the 
forming die which prevents the pip: from being beat 
sharply and prevents disruption of the compressing and 
stretching of the throat and heel of the bend. This lessens 
the chance of buckles that occur wiih the known metho ls 
of bending. 

Referring now to th: drawings: 

FIG. 1 is a plan view of the pip: tending apparatus of 
the invention with the pice in position for (п: start of the 
counterclockwise bend. 

FIGS. 2 and 3 are plan views of th. bending block and 
the baso template protractor, respectively. 

FIG. 4 is a cross-sectional view of the forming di: of 
Гіб. 1, taken along line 8-5. 
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FIG. $ is a cross-sectional view of one holding shoc 
used to hold the pipe in position during Lending. 

FIG. б is a side view of an adjustable holding shoe used 
to hold the pipe in position when performing a bend of 
more than 90°. 

FIG. 7 is a cross-sectional view of the holding shos of 
FIG. 6, taken along line 7—7. x 

FIG. 8 is an enlarged view of the chock set of FIG. 1. 

FIG. 9 is a view of another embodiment of the pipe 
bending apparatus of the invention during compound bend- 
ing of a large diameter pipe. 

FIG. 10 is an enlarged view of the position clamp of 
FIG. 1. 

In the embodiment illustrated in FIG. 1, the pipe bend- 
ing Apparatus, teady 16 begin A bend, is comprl.cd of bend- 
ing block 1 set in the floor of the pips Sending shop, and 
provided with guide lines 8 and 82 which fo:m a true 90° 
angle, approximately along the center lins cf the bending 
block, a base template protractor 2, forming dic 3 cen- 
tered on the 90" ancle, holding sho: 4, chock set 5, block 
and tackle 6 attached to a winch (not shown), and riding 
pipes 7 which keep the pipe 7a level with the inner bote 
tom lip of the forming die. 

As can be seza from FIG. 2, the bending block 1 is 
provided with a series of holes 9 along guide lines $ and 
Ва within the angle formed th: “сбу which engage dowel 
pins Па to secure forming dies for diferert diameter 
pipcs to the bending block. The bending bioch is also pro- 
vided with smaller holes 10 which engage pin: to secure 
base template protractor 2 thercto and with *o'c« 11 nlong 
guide lines 8 and Sa outside the angle formed thereby to 
engnze dowel pins to secure the holding shoe 4 in various 
positions for diferent diaricter pipes. 

In FIG. 3, the base tempiatz protracior is showa as pro- 
vided with two sets of degree markings frei (* 19 70". 
On the primary set 12 of degree markings. the O° lire 
coincides with guide line $ of the tending block and the 
90° lins coincides with guide line 82 when the base tem- 
plate protractor is sscured to the bending block. The de- 
gree lines of this scale radiate tangentially (run te form- 
ing dic so that the degres of the bend in the pins can be 
easily observed throughout the bending. Ja th: ыхолдагу 
set 13 of decrees, the 0° mark coincides wits the portion 
of thc forming die 3 at which the berd wi'l start and 
runs radially to 90° with the 45° murk сол: with 
the cenicr of th: 90° angle formed by guid; Nass 8 and 
82. The secondary .:ale 13 permits a bend ir to determine 
the radial degree i which a tend has stopped when ۰ 
ing more than 90°. The pipe 7а may then be marked 
where the bend stopped, be re-heated and reinserted into 
the die with the mark on the pipe aligned wits tae 0° 
mark of the secondary scale for the start of a sscord bend. 


The forming die 3 as shown in FIG. 4 is comprised. 


of a curvature face 4 ensoring that the heated portion 
of the pipe will be protected, form plate 15 sz;vred to 
“the back of curvature face 14 and gussets 15 which pro- 
vide strength to the forming die. Form plats 15 is pro- 
vided with sleeves 17 through which dowel pias 110 
pass and engage holes 9 in bending block 1. The top and 
bottom of sleeves 17 are provided with afiustatte collars 
18 and 19 which firmly clamp the diz body in position. 
The curvature face 14 and form plate 15 are provide 
with pedestals 20 to support the forming dis and to 
elevate the curvature face slightly above th: surface of 
the tending klo:k so that the block and istie 6 may 
be attached to pipe 7a during the berdine witout chang- 
ing the plane of the bend. The top of пісе pipes 7 co- 
incides with the inner bottom Ир of су: “е fase 14 
and is held in position by brackets 21. As stor in FIG. 
1, the outer edges 14а of the upper Ир of curs. ture [05 
14 are clliptically shaped so that pipe 7a may Е posi- 


tioned directly an ruido line $ without bite: the ۱۰ 
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provided with two curvature faces 22 and 23 which are 
provided with jasscd teeth to firmly grip the pipe. The 
ше of the said curvature faces is approximately 90*, 
Curvature face 22 is-positioned so that the bottem lip 
thereof із clevated above the birding block ۷ب‎ 
higher than the riding pipes 7 so that it may be uscd 
to told small diameter pipes, і.е. 6” to 12”, while the 
curvature face 23 is more clevated above the bending 
block to hold larger diameter pipes, i.e., 12” to 1$". The 
routral axis of the forming dic curvature face to be used 
is preciscly іп the same plane as the neutral axes of :be 
Pire to be bent and the curvature face of the holding 
shoe. To accommodate odd size pipes, i.e., 9” diameter, 
the curvátute faces of the holding «hoc may be provided 
with a shim 24a t6 take up the ditlerence. 

Holding shoe 42 of FIGS. 6 and 7 is especially useful 
fot compound bending and in putting a second bend іп 
a circular bend since the curvature face 24 can be moved 
laterally to engage the bent portion of the pipe which 
will rot lie along guide lire 8. The curvature face 24 is 
held on either side by extension arms 25 which slide in 
stets 26 of the holding shoe. 

The extension arms 25 are provided with 4 rows of 9 
holes, 27, while the body portion of the holdinz shoe is 
provided with 4 rows of 3 holes in each, which are ar- 
ranged so that 4 holes in extension arms 25 will corres- 
pond with 4 holes in the body of the holding shoe, so 
that the distance between curvature face 24 and the hold- 
ing shoc body can be varied in 1” increments. The ex- 
tension arms are held firmly in position by pins 2$ which 
yess through the 4 aligned holes in the extension arms 
and the holding sho: body. 

The chock set, shown in detail in FIG. 8, is used so 
that thé portion of the pipe where the bend is to start 
wil be aligned with the 0° mark on the secondary scale 
Of the base template protrasior when the end of the pipe 
7a is abutting against the check set 5. The chock set is 
comprised of a stop-bar 29 provided with a pedestal 30 in 
the center thereof and with tubular collar sleeves 31 at 
eiiher end thercof, which sleeves have a plurality of holes 
32 drilled therethrough. Passing through cach of collar 
siceves 31 is an extension channel tubs 34 provided with 
a plurality of holes 35 drilled thereihroush and with a 
square pin at the end thereof to hold th: channel tubes 
Farallel to the bending block at the same height as the 
siop-bar 29. The square pins 36 engaze square holes 37 
in the bending block in order to hold the chock set in 
Position. The stop-bar 29 can be moved along the lenzth 
of channel tubes 34 to the desired position and secured 
therein by passing pins 37a through the holes in the collar 
sieeves and in the channel tubes. 

To bend a pipe, a forming die with a curvature 
©; ihe desired radius and diameter and its base template 
proiractor are secured to the bending block with dowel 
pins 11a. Holding shoe 4 is positioned. on bending block 1 
With its curvature face turned aside from the forming die 
3. To bend a pipe up to 90* with the apparatus of the 
invention, the length of the arc of the hend is marked off 
On the pipe 7a where the bend is to begin and to end. 
The die 3 and base template protractor 2 for this "end 
radius and diameter of pipe is positioned on th. tending 
Мәсі 1 with the inner side of the base template pro- 
tracior adjoining the kotiom lip of the curvature face 
of the forming die and the holdinz shoe 4 is rosition:d 
in the proper hole in the berdine black 1 for the diameter 
of th: pipe 7a. The chock set 5 is preadiusted so that th: 
butt of the pipe 7a will abut асап stop-bar 29 with the 
bezinning of the Lend marked on the pipe 7a و‎ 
vin the 0% mark on the secondary scale 13 of the base 
енг ме protractor 2. The pips 7a із thin heated to 
the proper temperature іп a furnace and brouzht to the 
tending арраи. The piro iy laid atone vuide line Я 
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pressure is applied. The block and tackle 6 is attached 
to the end of the pipe 7а and the winch is started to 
bend the pipe about the curvature face of the forming dic 
and the desired питосс of degrecs. 

Although FIG. 1 illustrates thc bend as starting from 
the right side of the bending block, the holding shos 4 
and chock set $ may be located at the left side of the 
bendin? block and the bend can be made from the left 
side to the right sidd of the bending block. 

FIG. 9 illustrates thc apparatus of the invention putting 
the third bend in a compound bend in a pipe 7a. The 
€hock set is not used since thc end of the pipc does rot 
end along guide line 8. The portion of the pipe 7a where 
the bend is to begin is marked on the pipe and position 
clamp 38 is attached to thc pipe to prevent the pipe from 
twisting or turning during bending. 

As can be seen from FIG. 10, position clamp 3$ is 
comprised of an upper semi-circular collar 39 and a lower 
semi-circular collar 40 provided with lugs 41 heving 
threaded holes so that the two halves of the clamp can te 

' securely held together by bolts 42. The inner surfaces of 
the semi-circular collars are preferably jagged to ensure 
firm gripping of the pipe. Bottom semi-circular collar 40 
is provided with a base 43 extending out on either side 
thereof which prevents twisting of the position clamp end 
pipe during bending. 

Various modifications of the apparatu. and method of 
the invention may be made without departing from the 
spirit or scope thereof and it is to be understood that the 
Invention is to bc limited only as defincd in the appended 
claims. 

І claim: 

1. An apparatus for hot bending large pipes of at ¡cast 
6” diameter comprised of a bending block provided with 
two guide lines forming a 90° angle; basc template pro- 
tractors to rest on the bending block provided with a pri- 
mary scale marked off in desrecs from 0 to 90° with the 
б" line coinciding with one of the guide lines on the tend- 
ing block and the 90° line coinciding with the other guide 
line on the bending block and a secondary scale witn a 
scale from 0° to 90°, arced forming dies having approxi- 
mately 190" grooved curvature faces and a radius equal 
to the radius of the desired pipe bend, the said dic being 
securely centered on the bending block within the 90° 
angle formed by the primary szale and with the bottom 
lip of the forming die curvature face coincidinz with the 
secondary scale of the base template protractor, 5 
for holding onc end of the pipe to be bent against the 
forming die when laid along cither guide linc on the base 
template protractor, means for keeping the pipe level 
with the curvature face of the forming die and pressure 
applying means to bend the hot pipe about the die the 
desired number of desrecs. 

2. The apparatus of claim 1 wherein the t^nding biock 

is provided with a plurality of holes which cooperate with 
dowel pins to secure the base template protractor, the 
forming die and the holding means in position. 
223. The apparatus of claim 1 having an adjustable stop 
means against which the hot pipe abuts during bending 
‚ whereby the portion of the pipe where the bend starts 
coincides with the 0* mark on the secondary scale of the 
base template protractor with the pipe abutting against 
the said stop means. 
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4. The apparatus of claim 1 wherein the are of tlic 
forming die is approximately ۰ 

$. 1%. apparatus of claim 1 wherein endi of the upper 
lip of the curvature face of the forming dic are eliiptically 
shaped whereby the pipe to be tent can be direct in- 
serted between the holding means and the forming cis. 

6. The apparatus of claim 1 wherein the holding means 
is provided with at least one curvature face having an arc 
of approximatcly 90° and means for adjusting the ۸+٤ 
of the said curvature face so that the ecutral axis of the 
curvature face will lie in the same planc as the n:utral 
axis of different diameter pipe ahd forminz dies. 

7. The apparatus of claim 6 wherein the holding means 
is provided with two curvature faces on opposite sides 
thereof with one face being closer to the tending blozk 
than tr other curvature face whereby the curvature faces 
will hola diferent diameter pipes. 

8. The apparatus of claim 1 whercin the means for 
keeping the pire level with the curvature face of the 
forming die are riding pipes radiating out from the die 
at à height level with the bottom lip of the forming die 
curvature face. 

9. The apparatus of claim 1 for tending pipes more 
than 90* wherein the holding means is provided with a 
laterally adjustable curvature face having an arc of ap- 
proximately 90° and means for adjusting the height of the 
said curvature face so that the neutral axis cf the curvature 
face will lie in the same plane as the neutra! axis of cifer- 
ent diameter pipe and forming dies. 

10. The .pparatus of claim 1 provided with means for 
clamping the pipe whereby the pipe is held in rosition 
to prevent twisting and turning of the pipe durin, ^om- 
pound bending. 

11, The method of bending large pires of at least 6" 


5 diameter which comprises heating the pip: to the bending 


temperature, anchoring one end of the pire and terding 
the pipe in a horizontal plane the desired rumter of ۰ 
grecs around the curvature faces of a continuous 27222 
forming die which at the bending point extends 7 ۰ 
mately 180" around the pipe circumferenze and the ۸٤ 
of the arc is equal to the radius of the tind to be m: 
and is spaced from the bending floor. 
12. The method of claim 11 in which tre pire 


bent rests upon riding supports which support the ; 


5 spaced from the bending Noor substantinily ihe some < 


tance the bending die is spaced from said ۰ 
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CRIPPEN PIPE FABRICATION CORPORATION 


BABCOCK & WILCOX/HENRY CRIPPEN AGREEMENT 


H 


On the following pages you will find a copy of 
the proposed agreement between Henry Crippen and 
Babcock & Wilcox, the major manufacturers of power 
and industrial products. 
This agreement was not consummated because Babcock 
& Wilcox encountered unusual sales losses of $50 million 
and therefore decided not to undertake this modernization 


program. 


The agreement is enclosed to provide a yardstick | 
for the valuation of the patented process developed 


by Henry Crippen. 


“ 3 1 
fi 
З. "2 


Wilco ۱ ۱ | ra | Power G.^eration Division‏ & تب نی 


Re: N.I. 11516 epparatus and method of hot bending large 0.D. pipe 


. present method to determine the benefits of a change. У: expect to complete 


е. 


Barberton, Ohio 44203 


в. | ۱ 52% БАТАР аг Telephone: (216) 753-4311 
4 A, 
g i P 
November 21, 1968 
Н, ۰ Crippen y | - 


P. 0. Box 217 ty: pes ° ———— 
Morrisania Station | . , à 
Bronx, New York 10456 


Dear Mr. Crippen: 


- 


We wish to thank you for your fine presentation of your method of hot bending 
pipe. The demonstration was very enlightening to our people and we are very 
interested in your pipe bending method. š ۱ 


le are proceeding to evaluate your method and apparatus in comperison to our 
our evaluation in approximately four (4) weeks and will inform you of the results. 


If in the course of this evaluation we should require more tiña 60 77ہ‎ 
your epparatus and methods, we will contact you for this information. 


. 


Ve ask that during the time requircd for our evaluation you do not cons” anyone 
else for the purpose of disposing of your method and patent rignts. 


We thenk you again for visiting us and for your fine demonstration. 


T 2 Sincerely, 


* mE БАБОСК ё WILCOX 7 


00 روف‎ ED 


E.-C. و‎ дый 
+ - Industrial Enginec ering 
ECK/ kim 
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ن چ 
APPARATUS, АЙЮ MATHOD OF HOT BENDING LARGE 0.0. PIFS‏ 101-26 


. ES” atra p 1 
This lotter to cover ono custorcr end спо Edje 


ct only. 


TO 


A meeting was held in the Better Methods Cless Roon on Novenber 19, 1968, et 
-.:1130.P.M. Іп attendance were messrs.: | 76-474 аа Ф 
A іза Гы М, O. Crippen “= Inventor ; ў 
LE, Хы аа С R. Garäner .-. Industrial Engineering 
k. сядаем 57 М. G. Garrison - Industrial Engineering 
BE le. T MU. з. Kingsland - Industriel Engineering 
OPNS бе Re №. 8 - Industrial Engineering 
er АШЫ... p. Klosterman - Manufacturing ” : 
SERO Nu McDermott ~ Manufacturing 
ER... p. McInnes - Industrial Engineering 
Nuda vex xe PM NE Munka - Marufacturing 
۰ 1 : М, М. Peterson = Manufacturing 
دا و‎ HA ” H.. Sellers - Manufacturing 
^ š -. @..J.: Sagos . = Manufacturing 
Е. E. Winkler - H. 0. Crippen's attorney ^ ` 
"SS J. B. Ujvari - Industrial Engineering 


The purpose „7 the meeting was to allow H. 0. Crippen to demonstrate his novel 
method of bending derse C.D. pipe an? his patented apparatus. 
The apparatus consists of £ sarge base ¡Late aid out with reference lines anc 
` arilied with holes in е pattern to accommodate the set Чр of various sized formers, 
s- /-бһсев, ٩ shocks, etc. А protractor template 15 used to indicate art check the 
He also showed & model of a side loading furnece thet would allow 
tran one pip? Anis furnace while not e patented 


H. O. Crippen as es £ the method. 


в А 
et a tins. 


Gegree 21 bend. 
sential for the success O 


for tne heeting of more 
¿tem vas considered by 


Xt was very apparent that the largest saving in Hr. Crippen's me who’ over our metro 

we of bending Jerge O-D. pipe is not in the ectual bendirs tine, but in the ..ininatic 

- or reduction of other operations. The proposed motrod would apply to anproxin2tel: 

3 ‚809, of our hot bending. of larre 0.0. pir? and ws would realize the following tangit 
y of several intanzgioles. 


benefits plus а possivilit 


T 


Le By accurate bending with я. 9. Crizpen's apperatus it ¥ 
d y чэ 2 sr ү] 

. - .. У . 
check end set the pip? after bonding. 336 : 
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4231545 APPARATUS AND МЕТЕОР 


- OF HOT BzuDio LARGE O.D. PIPE 
-$ á 
6. 


2. ° By beinc able to accurately make compound bends, we can weld tubes to;ctrer 

RPR.in the straight using automatic suo arc anc bend the pipe. to tre requircd 

‚ configuration. nis eliminates fitting and manual welding to make a tube 
assembly. ۱ de 


By being able to accurately locate tne bend tangents in reference 

ends, we can make the weld prep on the ends of straight pipe and tnen 

bend. This eliminates much layout and the meking of weld preps on Une ends 

| of the bent р1ре. 3% i ° ў 

_..-One of the intangibles is the fect that certain pipe O.D 
be bent without sand filling but at tnis time H. 0. Crippen 

—'- . extent this could be done. و‎ " Eo» лев 

—-—-Me-are-proceeding to evaluate tné-tangible benefits of this methoá in direct con- 

parison with our present method in order to gather information to deterizine the 

‚value ‘of lr. Crippen's method and apparatus. "à : ۱ 


2- .. В "m : РРР, 
. ove QV f. М Ақт MEL. < More ЦЬ 


⁄ ? $ > 7 ۰ pa ЖҮ, 
. und. SO Nu. wert sp ۶ ака 


“4 . 
é ° 
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сс: P. б. Ashley 

| У. D. Bolich 
‘A. Т. ار‎ ٣ 
д. Р. Mcially 
. Those Listed 
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۲ š ۱ Y 161 East 42nd Street, New York, N.Y. 1001 
Babcock Ж Wilcox ! Telephone: (212) £87-6709 
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July 8, 1969 


‚ Mr. Frederick E. Winkler. 
Bisco, Winkler & Higgiston 
29 Broadway 
New York, New York 10006 


Re: Henry 0. Crippen 
Agreements 


Dear Mr, Winkler: Я 


. Ме are enclosing duplicate copies of three agreements. 

One agreement relates to ihe option, the second agreement re- 

lates to the purchase of the Crippen patent and the third agree- 
. ment relates to a consulting arrangement with Mr. Crippen. 

These agreements have been грргоуса in our organization anc are 
= being submitted to you for your comments and suggestions. 


Will you please consider the content of these papers 
end let us have your comments at your convenience. 


XE х | Very truly yours, 
THE BABCOCK & WILCOX COMPANY 
| | 4 — < | 
а a k.A, 
E. A. Mosley 
Patent Department ' 


ЕАМ/о%$ 
Enclosures a 
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Exhibit A 


Sit 


PURCHASE AGREE: 


b 


Memorandum of ACREEMENT made and entered into this 


0 ۰ 


day of » 1969, by and between ТИЕ 


Ç BABCOCK & WILCOX COMPANY(hereinafter "B%:1"), a corporation of 


New Jersey having a place of business at 161 Fast 42nd Strect, 


. 
а $ 


New York, New York, and HENRY O. CRIPPEW (hereinafter "CRIPPEN"), 


& resident of 


WITNESSETH THAT: 


' ' WHEREAS, B&N and CRIPPEN have entered into Option and 

۱ Consultant Ägreements regarding ۵ “Ісп and testing of 

ww; U CRIP N's system for pipe bending, and governing the rights and 
duties of the partics during the life of such egreenents; and 


к A 4 7; ` WHEREAS, CRIPPEN heretofore made e certain invention in 
. APPARATUS FOR AND A METHOD FOR HOT PIPZ BENDING for which he hed 
mede application for Letters Patent for the United States under 


Serial No. 626,458, Filed March 28, 1967 and, 
4 ; й . WHEREAS, B& is desirous of acquiring the entire rigat, 
title and interest in, to end under the aforesaid invention, such 
modifications thereof and improvements thereon as CRIPPEN hereafter 
will make, end such patent and patents which have been or may here- 
after be granted thereon in the United States of America and in 


foreign countries. 


NOW, THEREFORE, for and in consideration of the premises 
end the covenant hereinafter recited Lo be faithfully performed and 
бы ‘the sum of One tiundred Thousand Dollars (310,005.00) by ВЕЛ to 
САТРРЕИ in hand paid, the ات‎ of which is hereby ackno:lelgel, 


4t 4s understood and agreed, as follows: 
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(1) -CRIPPEN covenants that he is the sole and exciusive 
owner of the aforesaid invention, and application covering the same 


and that he has full right to enter into this AGREEMENT. 


М | (2) CRIPPEN hereby sells, assigns, transfers and sets over 

i to B&W, his entire right, title and interest in, to and under the 

с “aforesaid invention, any and als modifications tnereof and improve- 
ments thereon that he may hereafter make and any and al? Letters 
Patent that may hereafter be grented therefor in the United Sistes 
of America and in all foreign countries where B&W shall elect to 
secure patent protection; provided, however, CRIPPEN shell have 
and hereby retains a license to make or have made and use the in- 
vention disclosed and claimed in said U. S. Patent application, 
Serial Number 626,458; said license, howev 3r, is personal and may 
not be assigned or otherwise transferred to any other party without 


We the written consent of ВАЧ, 


\ Š t (3) CRIPPEN shall execute all papers that may be necessary 


or desirable to enable ВУЧ or its nominee or nominees to file end 


tw 
oil 


prosecute applications for Letters Patent in all countries 


f > 


which В! shall elect or be eble to secure patent protection f 


said inventions, nodiiications nd improvements, and shall 2150 

execute all pepers that may be necessary or @esirable to vest in 
| ` BEY or its nominee or nominees the entire rignt, title and interest 
E 。 4 in, to and under “һе afordsaid inventions, modifications -and in- 
provements. and the Letters! Patent that hav.: issued or may issue 


; E 
thereon in all countries іп which В! elects to secure patent pro- 


| tection. 


n Ter а >... ° “es | 


(hj; ВАЛ agrees that ағ” -*censcs granted to others under the 


ла... 41862٤00 an? ..rimed under Serial Number 626,158, 1411 


‘be royalty ۲6۵۲۹: and that 158 of royaltics collected under such 
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licenses will be paid to CRIPPEN. 


, 


(5) Buil agrees to keep true and complete books of account 
accurately showing its operations under "this agreencnt, “and CRIPPEN 
^ or his duly authorized representatives, shall have access thereto 


” at all reasonable times during business hours in order to verify 


4 the accuracy thereof or of any report furnished by Bel! to CRIPPEN. 
(6) ВЧ agrees to render to CRIPPEN on or before the 15tn day 
of February, May, ен end November in each year duríng the tern 
of this agreement, a "statement covering all lícenses granted under 
tem 5 during the last day of the preceding December, Маге”. June 
end September respectively setting ‘forth: 
E Шы (a) the пи ег of installations licensed together 
= š В | ‘with the пате of each licensee, the Locatic of each installa- 
E E tion, and the royalty rate on each ins. vila оп. 
(0) the total arunt of royalty received by B&N from 
27% X. | - each lícensee, and the amount of royalt, paid or peyable 
to CRIPPEN. | | 
(с) the total amount of royalty due end not receive 
by B&W, together with the name of the licenste end the 
— location of such installation. 
۰ B&W agrees to accompany such quarterly statements with 
e check or checks payable to СВТРРЕМ covering the net royalty p2y- 
a payable to him for “the кези quarter. 

. Е (7) В! and CRIPPF agree that any controversy or ciain 
وس‎ out of or relating to this agreenent, or the breach thereof, 
shall be settled by arbitration in accordance with the Rules of the 
American Arbitretion Associatíon. ` ° j 5 

Чы” : This agreement shall be interpreted uncer the laws of the 
( State of New York. | i 
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(8) 'Any notice or request given under this agreement shall 


be deemed to have been sufficiently addressed when if given to 


CRIPPEN, it shall be addressed to: ы А £ 
t ‘ Я . & 1 
۹ . ! 
е ۰ 
۰ e ۱ . 
and when given to ВХЛ, it shall be addressed to: 
Secretary, 
Тһе Babcock & Wilcox Company 
161 East 42nd Street 
М New York, М.Ү, 10017 
and in either case sent by registered or certified mail. The date 
` of mailing shall be deemed to be the date on which such notice or 
request has been given. Either party may give written notice of 
a change of address and, after notice of such change has been re- 
ceived, any notice or request shell thereafter be given to such 
\ party es above provided at such changed address. i š: 2 | 


IN WITNESS WHEREOF, CRIPPEN and B&W have duly executed 
` this agreement, Bl under seal and has caused it to be duly executed 


$n its name by its proper officers thereunto’ duly authorized. 


— 


THE BABCOCK г; WILCOX COMPANY 


Oae a nn‏ ——_—___—_— د 


= ‚By: \ تاش‎ By: 


Witnessed: e Witnessed: 
۰ ` De 


D 


:.. resident of 


OPTION AGREEMENT 


THIS AGREEMENT entered into es of Anis day of 


by end betweer HENRY O. CRIPPEN, a‏ , 196 و 


(hereinafter "САІРРЕХ"), 


and THE BABCOCK & WILCOX COMPANY, а New Jersey corporation, having 
its principal place of business et 161 East 42nd Street, New York, 


N.Y. (hereinafter "B*:"); 


WITNESSETH, THAT: 


WHEREAS, CRIPPEN hes heretofore made an invention in 
"Apparatus For and » Method For Hot Pipe Bending” for which he has 
made application for Letters Patent for the United States under 


Serial Number 626,458, filed “arch 28; 1967; and 


WHEREAS, CRIPPEN covenants that he is the sole end ex- 


elusive owner of said patent application, Serial Number 626,45 


that he has full end exclusive right to enter into this agreement 


end the purchese agreement attached hereto as, Exhibit A. 


WHEREAS, В“! is a leading menufecturer of steam cen: 


equipment which involves the bending of pipes; end ВЕЛ is € 


of acquiring ell of CRIPPZN's Knowhow relating to or useable 


nine 


design, construction and operation of equipment for bending pir j 


such equipment and -inplementing 


with a view to PA and operating 


said purchase agreement in the event equipzent were satisfies 


سط سے 


..... “іса <。 一 一 一 


BEATS requirecr sents. 


NOU, THEREFORE, in consideration of the payment of Спе 


Doller ($1.00) y Б to CRIPPEN, tne receipt of which is hereby 


acknowledged, and other good end valuzble considerations, the parties 


have mutually جء‎ ۴۴٥ as follo:s: . ай 
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(5) Secrecy 


В&М agrees to hold in confidence any and all Knowhow dis- 
` closed by CRIPPEN, directly or indirectly, in writing or, if oral, 
subsequently confirmed in writing, to B&W by CRIPPEN under this 
agreenent, except: 4 š à ۰ 
; (a) technical information which at the time of disclosure 
is in the public domain; | ; 


(b) technical information which, after disclosure, is 


through no fault of B&W (but only after it is published o” 
otherwise becones part of the public domain); 

(c) technical information which B& сап show wes in 
its possession at the time of disclosure end was not acquired, 
directly or indirectly, from CRIPPEN or from а third party 
under an obligation of confidence with CRIPPEN; and 

(а). technical information which B&W can show wes 
received by it efter the time of disclosure hereu.uer from 
a third party who did nct require ВХЛ to hold it іп confi- 
dence and who did not acquire it, directly ог ‘ndirectly, 


from CRIPPEN. 


Nothing contained in this Article shall deny В t 
‘right to use technical information. received from a third part 
provided, nowever, that such information was not obtained by 


third party, directly or indirectly, from CRIPPEN. 


` 
(6) Agreement Not Assienable 


5 


Neither this agreement nor any of the rights and 5 
created nerein may be assigned, in whole or in party, by either 
party hereto without the written consent of the other party first 
obtained. | a j | 
(7) Disputes and Interprctations 
° СВІРРЕІ and PAM egrce that any controversy or claim 
arising out of or relating to this agreement, or the breach trerzof, 


shall be settled by arbitration in accordance with the Rules of the 
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(1) Option Grant 


CRIPPEN agrees to grant and hereby grants to BZW a sole 
and exclusive option, for a period ending three years from the date 
hereof, or ending after one year of operation of said equipment, 
whickever occurs sooner, to acquirà the rights set forth in 


"Exhibit А". 
-(2) Payments by ЕУІ to 681 


B&W agrees to pay to CRIPPEN the sum of Seven Thous 
Five Hundred Dollars ($7,500.00), which shall be paid on the date 


of execution of this agreement. 


(3) Test Program 


(a) To determine the value of the. CRIPPEN pipe bending, con- 
cept, B&W agrees to conduct or have conducted et a location selected 
by B&W a test p gram involving the fabrication, erection end cpera- 
tion of pipe bending equipment in accordance with CRIPPEN's Knowhow 
and embodying his concept for pipe bending disclosed in the efor 
said application. The test program shall be under the menag: 
of BEN. 

(b). During the entire test program CRIPPEI shall provid 

„consulting services to BZ4 in ssbopdana9o with the.terns 


"Consultant Agreement” attached hereto es "EXHIBIT Я”. 


(4) Foreign Patent Applications , 
е ° ۹۰ Ber 


7 B&W shalı bear the expense of filing end prosecuting 
applicatioris for Letters Patent in countries foreign to the United 
States : of America, corresponding to said patent application Serial 
бабы» 626 ›%58 as 1% may elect, and to bear the expense of maintenanc 
of all such Letters Patent in such elected countries during the opti- 
period and thereafter if 82; exercises the option covered by this 
agreement. ІГ B&W docs not exercise such option, then CRIPPEN «ill 
assume the responsibility and charges involved in the prosecution 
and/or maintenance of said Гогсісп applications and/or patents, 


t 
-2.. 
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American Arbitration Association. 


r 


This agrecment shall be interpreted under the laws ol 


the State of New York. 


¢ 一 


` 


Any notice or request given under this agreenent shall 
А f be deemed to have been sufficiently addressed when if given to 


CRIPPEN, it shell be addressed to: 


and when given to ВАМ, it shall be addressed to: 


Secretary, 
“Тһе Babcock & “Wi 
161 East ! 
New York, N. 
and in either case sent by registered or certified mail. The date 
\ š of mailing, shall be decmed to be the date ón which such notice or 
request has been given. Either party nay give written notice of 
a change of address and, after notice of such change has been 
ceived, any notice or request shall thereafter be given to 
party as above provided, at such changed address. | Di 


„IN WITNESS WHEREOF, CRIPPEN end 3244 have duly executed 
this r.greement, ВЕЛ under seal and has caused it to be duly execı 


in íts name by its proper officers thereunto duly authorizeú, 


THE BABCOCK & WILCOX COMPANY 


By: ) Р кол By: 
Witnessed: Witnessed: 


--- — ke - — nn ............. — — 
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CONSULTANT AGREEMENT 


+ TRIS AGREEMLAT made as of the >, day of 
by and between THE BABCOCK & WILCOX COMPANY, а corporatio. existing 
Р 2... 4 ғ 
under the laws о. © ste O 
4 А . 


4 


к 42nd Street ew York 
, 


called "the Company") and HENRY 0. 


Yori (hereinafter called "The Consviteant")., 


WHEREAS the Company wishes to engage the Consultant's services 


as specified herein and the Consultant is reed willing and able 
х 3 , 6 


. to undertaxe the rendition of such 
NOW, THEREFORE, the parties agree 


i 4 
Description of Services - The Consultan( shall furnish 


eonsultation.and related services pertaining to tae 5 
test prograc relative to the Consultant's pipe bending 


and patent application, which is the subject ma 


certain Option Agreement between 
dated U 


Consultant's services as consulta for not less*than one 


thontred (100) days during ach annual period that this Agreems 


renains in effect. Д 


0 м 
Compensation - For tixe actually spent reacering 
> ; 


. “ 
5 ө. 


— в. 
. 
Y 

, 

- 


4 
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Cocpany shall 


calendar day 


° - с 
paris оғ а 


f O 


m 


LN š 
с Consultant one hundred dollars ($100) per 


day when less than eight hours) for the first one 


hundred (100) days of such services during each annual period 
og. ° . 


ep 


е 


that this Agre 


4 , per calendar 


с 2 
.** pay 1 


PIG " 
; pecessarily 


** hereunder, but 


مو 


ement 


1 


sultant shall submit 


^ 


„ o—-Services аге r 


- with respect t 


3. Inventions, Dis 


report in v 
. 110 ٤ 


:. Consultant 


ёп 2۳ 


° - 
- 
° ¿e ^ 
------- 一 - 
۰ е 


. 
T 
Å 


fu 


e 


Lj 


endere 


о 

о 
"^ 

t 


atents 


not any 


scoveries 
ing the ¢ 


4 Еблее nd вач وہ“‎ га, ollars ($75) 
іп eilecl, ar seveniy-iive со ars (9/2) 
е Ж ہے ری ,+ مہ"‎ , 11 
ess of one hundred. Tie Company shall 
- -- 21 一 un Teis 
osts of travel, meals and lodging 
۰ 
the Consultant in rendering 6٤ 


na Cone 


езіле ёна баз а 1 ай» AA ms b. Ж 
owing the fee and other charges payable 
$ rendered during such ссаза. In х 
ounting procedures, “the Coxpany shall 

tre appropriate amount. 

с, Proverents - Tne Consultant 1 


table or not) made or conce ved by t 
in ecnjunction with others relating : = 
erred to in Section 1 hereof, or relating 

۰ ” а ۳ . E 
or ezanating from services rendereú nere- 


‚under. The Consultant 


alt nectar ha жанынан dk Lee amt nan 
snall assist the Company ana its nominee 


сгіб inventions, discoveries or 


` 
e P \ . 
` ` ? % . 7 
7 с x 
3 4 С). 
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{ 


x | f ner | PE °= 


` 


a, 
improvements in any and all countries, aud shall execute or 
"have executed all papers necded in applying for and obtaining 


* any such patents, and shall sign and déliver instruments of 


assignments of such patents to the Company, all as reque ted 
. 4 4 ۹ 


é. 
by the Company.’ All such inventions, discoveries and impr 


...*6 ments (whether patented or not) shall be and shall remain t 
iu a. property of the Cot А OR AEE УЭ 
6. Security and non-Disclosure of Information - The Consul ant 


shail be responsibie for, and bear the expense of, compliance 


~. with governmental laws and regulations applicable to ti 


- 


. ““curement, utilization or production' of information ín connec- 
ae و‎ tion with the furnishing of services hercunder. The Consultant 


= .8 all keep secret and ccafidentíal, such in 
б 
۱ . to the Com; 


°“. internal 


سے ` 


> , 
7 aad апу individual or*urganization 
A 
Company regarding matters or su t 
€ o 
і ۱ “those either referred to in Section 1 hereof, or+dealt wit 
| ME a ° А 
| -furnishing services hereunder. қ 
5. -Drawings, Designs and Data - All drawings, derigns, speci! 
tions, notebooks, tracings, photographs, negatives, reports, 
ө . ` . 


۰ ۰ А 
ч VE 5% 4 сара ; ۴ 


S, Tecomnendations, data and mexoranda of every descr p- 


"tion, and 1 copies thercof, furnished to the 


2 Consultant or 


“*developed in the course of or reiating to the services ل 4ح‎ 


hereunder 


not retain copi 


Mm 
wm 
o 
rn 
Ü 
з 
“< 
4 
c 
[2] 
> 
29 
м 
r? 
ст 
O 
к 
© 
"n 
1 
ы 
г 
о 
rt 
Pe. 
to 
pa 


shall automatically terminate o 


en which the 


of the follow ng events occurs relative to‏ ان 


$: 6 the option the Consultant has granted to the Compa 


the Option Agreement referred to in Section 1 hereof: 


2e 7( the Company exercises its option, or : 


` Jii) ^ the Company notifies the Consultant in writing tha 


г? 


? ít vill not exercise its ption, or : 
- 27» . ` 
v (fii) the option expires. ` Р -- 
IN WITNESS WIEREOF, this Agreement has been executed as of th 
: . day and ycar firs t above vritten, 
AH 6:8 THE BABCOCK & WILCOX С 
Р > a 
Š ۳ a ce й š 
> “ ES г - ° 
. TS ce AO CRIPPEN, CONSULTANT 
۱ Vg $t? . : 
Š А : аў 
۰ Š Š ° P: ot ` 
@—aIa e see == аа. ہے‎ Medi A کچ‎ mam om. ° + w% ° ` 
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Crippen P; e € fabrication Corporation Я 


INDUSTRIAL PIPE BENDING AND FABRICATION — سس‎ 


POST OFFICE BOX 217 
MORRISANIA STATION 
NEW YORK, N. Y. 10456 

August 27, 1971 


Dear Mr, 


it was good to talk to you the other day and bring you up to 
date on our progress in establishing the Crippen Pipo Fabrication 
Corporation, AS yon suggested, I am writing this letter to briefly 
describe the assistance we need now from so that we may 
^n turn serve you, 


One of the conditions of our investors is that prior to release 


of any funds, we obtain edvance sales commitments amounting to at 


Jeast one million dollars, which is about 50% of our initial break - 
етеп sales level. These advance sales commitments are to be in “he 
genoral form of the enclosed Confirmation of Intent obtained Ггог 
but with a starting date of March 51, 1972, 

view of your considerable requirements for power piping, | 
that would be willing to make a comuaitment Г 
of the advance sales that we require. 

A copy of our Confidential Report describing our overall bu 
ness plan, manufacturing facilitios and organization is enclosed. 


your convenience, we would welcome the opportunity to meet Wien 
and other members of your organization to provide you with more d 
tailed information on our planned operations, 


You can appreciate that for us to move ghead and fulfill our 
comnitments for a March 1972 stert-up date, we must move ravidly t 
satisfy the requirements of our investors. Your willingness to as 

any cues! ] 


us in this endeavor is greatly appreciated, If you have с 
at (212) 889-0880 sr at пу 


please do not hesitate to telephone me at 
home telepnone (212) 991-1940. 
Yours truly, 
[ 1 “. 
P 5,4: 
PETTY. A 02.07 ۸۵ 


Honr y 0. Crippen 
39; 


HC:n Encls. 


INDUSTRIAL PIPE BEND 


DING AND FABRICATION — — 


POST OFFICE BOX 217 


MORRISANIA STATION 
NEW YORK, N. Y. 10456 
Мау 25, 1971 

Dear ir, 

As one of tho first stops to satisfy you that the Crippen 

Pipe Fabrication Corporation has tho capability to produce 

the quality of > that “inl roquiro, ча ere enclosing a 

booklet which describos th Production, Quality Assuranco, 

and Liatorials سای مہ‎ eie cd 15 which ve plan to install 

in our manufacturing plant in the Brooklyn Navy Yard. 


We would appreciate a re view of 
ssurance people. After shay r ha 
study this material, vo uoi uld bo 
во that we can ens: on any questi 
A principal source of funds for 
xponci“uros will bo the fedoral I 


ministration (EDA). 


this booklet by your Qv 
VO had an ор рог tunit UY 1 
plozscd to moot with 


tons they may have, 


ovt 


requires us to obtain an "Ente ہے یھ‎ a an 
Plon. equim:ent and plant layout are adequate t 1ھ‎ 
quality of product госцігоа cy our custo:-ors, your 
Quality rer eres poodle have conoleted the و مت‎ гсуісу, 
ve trust th you vill bo able to supvly us With a letter 
stating that our plannod 1 plant equipment end یہ‎ Layout 
is sz «tisicotory to you. 
lin, Сгіороп 2nd I are most grateful to уоп and your 
for your assistance in setting our new venture successfully 
started, 

Very truly yours, 

Bruce valinco 

General nanager 
Bilin 


Envls, 


POST Or: 
MORRI: 
NEW YORK 
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CRIPPEN PIPL FABRICATION CORPORATION 
With Mr. Crippen as principal owner, the Crippon 
cation Corporation will be the first black-owned company in 


industrial pipe fabrication industry. 


3. Patented Pive Bend! Aoparatus 

On July 22, 1969, the United Statos Patent Offic: 
patent number 3,456,468 to Henry 0. Crippen for a "Hot 
Apparatus and Method." Major cost savings can bo ach 
the use of this invention because of the reduction 
time, rework and intermediate girth welds, 

Mr. Crippen's pstented apparatus represents a 
Improvement over any equipment or me*hod currently 
industry. All of the components cr concepts embodied in this 


3 


and proven on full-sizo equipment. 


apparatus have been testec 


Since filing the basic patent in 1967, Мг. Crippen has 


additional devices which provido further production 


CRIPPE 
III. MANUPACTU 
1. Faoilities 


The manufacturing 


tions is a heavy duty, 


ing containing ap 


N PIPE FAERICATION CORPORATION 


Drawn‏ ہم 
RING r ۸۲‏ 


proximate 


de «Y q 


and нь». 1 0 " ^ 
з facility required for tho company's opera- 


single high ceiling, industrial build- 


are feet, 


foot minimum lift is reauired to service the manufacturing arca. 
As most the raw materials and prox › Are وی‎ P by rail, а 
rail sinin, up to, and preferably into, the building is required, 
Access to i er transportation is desirable but not ossontial. 
Electric power for a demand 1 | of 4 KVA at normal industrial 
voltages end a natural gas supply for a demand capacity of 20,000 
SCFH is required. Compressed air and heating steam will btal 
as а utility or generated on-site, 
LI 

2, Ecuivment 

——— — — 

The principal equipment required for the pl 


a. Lifting Equipmer 


1% 


1.) 15-ton Overhead Crane, 58'- Lift 


2.) Seton Overnead Crane, 55'- Lift 


4.) 3-ton Revolv 


5.) 9. Jib Cranes mounted 


1.) Semi 
2.) Micro wire 
Iner 


3.) Metal 


Tungsten I 


-automatic, 


ring Jib Crane, 50! dis, Span 


Submerged Arc Welding Equipment 


Welding Equipment 


со» 
с Gas (МІС) Welding Equipment 


nert Cas (TIG) Welding Equipment 


CRIPPEN PIPE FABRICATION CORPORATION 
5.) Manual Metal Acc Equipment 
6.) Gas Welding Equipment 
7.) Brazing Equipment 
8.) 2 Pipe Rotators and Positioners, 40-ton capaci 
Stross Relieving Equipment 
1.) 180 KVA Fully Progr: 


heating and Stress Reliev 


Hot Pipe Bending Ec:' 


1.) Patented Appara 


wrinkle-free 

2.) Heating 

enabling up 

3.) Sand Fillin 

high, providing as many as 8 pipes 

sen) filling at 

4.) Sand Storage 

5.) Insulated Area 

Cold Pire Benasug Equ 

Pipo Bending Machine to bend coils, tubing and pipe, cap: 
up to 6" diamcter, pipo walls to schedulo 80 
Machining and Weld Preparation Louipment 


1.) 2 Pacing, Beveling, Boring 4 Grooving Machinos, 


ity to 30" 0.D. 


2.) Automatic, Semi-Automatic, and Oxy-Acotyleno 


Equipment 


CRIPPEN PIPE FABRICA-ION CORPORATION 


3.) Band Saw a 
4.) 


Abrasive Cut-Off Machine 
5.) Contour Nozzle Shaping Machine 

6.) Air Arcair Cutting Machine 600 AMP 
7.) Bench Type and Portable Drill Presses 


8.) Bench Typo and Portabie Grinders 


р 


&. Cleaning end Painting Equipment 
N 1.) Sandblasting and Shot-Blasting Equipment 
2.) Turbinizing Equipment for cleaning inside of pipe 


3.) Paint Spraying Equipment 


$. Manufacturing Schedule 

The basic manufacturing schedule calls Гог a ¿CIMAS period 
for facilities set-up and testing, a second Ch period of 
initial production during which a (Sooo annual sales 


3 1 


rate is attained, а سس‎ period of "full" production during 
3 Е 


RRA 1 „4+ ^ -‏ نون 
which Д sales rate 5‏ 


d ds 2 жа 3 .-4- > 
a AAA با با‎ 0110 a, i 04.40%, D a 


і змовы “2 production expansion period in which the production is 
nv 


rC ьн : AE " ۹ کے‎ 
increased to а ТТЛ LLLI annual sales rate, nis growth 


rate for sales and related enployment is believed to be conserva- 


: tive, but it provides a sound basis for financial planning. 


Activities irolved in tho sot-up and tosting period includo 


4 


reconditioning of a ¡oasod plant, purchase and installation of 


equipment, fabrication of certain spocial equipment, hiring of 
load personnel, testing of equipment, production of sample asser 
^ blies, qualification of welding procoduro3, devolopmont of sales 


materials, And establishmont of minimum inventorios, 
ooo 
3 o 


CRIPPEN PIPE FABRICATION CORPORATION 
At the outset o. the initial production period ASME 
certification will be obtained, additional personnel will | 
and trained, normal job procedvres will be established and a major 


sales developmont program undertaken, After about one ۴ of full 


production special ASME nucloar Systoms certification will bo obtained. 


CRIPPEN PIPE FABRICATION CORPORATION 


у, ORGANIZATION 
} 
1. Functional Responsibilities of Management Personnel 


f 


President 


Production Management 
Unlon Relations 
Personnel Management 
Community Relations 


«General Manager 


Marketi Management 
Financial Management 


Coordination of Sales, Enginecring, 


and Production Activities 


Purchasing 


Contract Services - Legal, Financial, Et: 


Customer Relations 
Sales Planning 
Proposals 
Advertising 


Chief Engineer 


Plant Maintenance 
Estimating a 
Materials, Se 
Production Sc 
Inspection and Quality Control 
Code and Client Certification 


Purchasing Manager 


Materials, Services and Equipment Purchasing 


Traffic Management 
Ofíice Management 
Inventory Control 
Financial Records 
Personnel Records 


shop Foreman 


Production Control 
Trainin (€) Cy! 
5 9 2069 
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CRIPPEN PIPE FABRICATION CORPORATION | 


> ج‎ Organization Chart - End of First Year 


Sales Manager 


Sales Engineer 


Secretary 


President 


Сепсес 2 „wuager 


Chief Engineer 


Maint. Engineer 


Project Engineer 


Draftsman 


shop Foreman 


Welder (3) 


Pipe Bender (2) 


Machinist (2) 


>. M 
Purchasing Mgr 
" АУ, A 
` retary-BOOK 
Keeper 
Q - $ ہم‎ ٦ 4 
Shıppıng „ек 


CRIPPEN PIPE FABRICATION CORPORATION 


i PROJECTED INCOME STATEMENTS 


FIRST FIVE YEARS OF OPERATION 


vy d 5” 


CRIPPEN PIPE FABRICATION CORPORATION 


PROJECTED BALANCE SHEETS 


FIRST FIVE YEARS OF OPERATION 


CRIPPEN 2 FABRICATION CORPORATION 


CASH FLOW PROJECTION 
FIRST FIVE YEARS OF OPERATION 
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Provis ons supplied fer swivel ۵ Line fuses in bath sides of supply cir 
float pedestal ог weldar top. Allows m Give utmost protection. Easily ac 
imum reach of cOndun from panal f 
Easy access to both circuitry i2 dfi 
system thru hing ck latched doo SA-225 
Elactronic circuitry рэ ти t to ru May be suspenc 
pre-seiscted speed with t :, sre Shownor ۵۸ sunted on top 1 ha ۹ 
load on system Pin and mountin late suppli? featur: of ge 
aluminum, 
other metals. 
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Volt-Amnaro Chcracieriotics 
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Specifications 
Wire Size vs Current Range in Am 
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Model .... 
Typos’: 60 cycle, with field rela 
60 cycle, with outp 
60 cycle, with ficld rev 


output contactor 


Output Rating 
Current (Ampa): 
807, duty cycle 
60°: duty )۵٥ 
Are Voltage (volts) 


Current Range (inps) ........ 
Voltage Range (volts, OED ass 


Output Characteristic 
(sen curve, back page) 


Auxiliary Power Avalloble, 
of 35-volt DC 


Available Ortional 5 
Input Current Rota 
Meters, Arc Gouging Prot 


Automatic: "- T" 1 


StanZard 59 Cycle Input . 


Rate! 60 Cycle Input Current ۰ 


Dimensions 
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„1 KW 
C, plus 1157 ۸ of 115-volt A 
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of 125-volt DC, or 9 amps 
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115-volt 6ع‎ С 
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iot; Тур: K-721 undercarr 


3 phase, 230/460 volts * 


156 amps (0 


675 ump, 35 vo ut) 


Сва! e 


Heist 25-3/8 H 
Vi 55-5/8 63 
Depth 20 29 
wi MoE’ Types "0" T "HFT 
Net 1451 15:0 1525 
Shipping, Domestic 1550 1559 1545 
SN. pi, ۹۴ ۹ 1633 1719 1725 
е) cycle ۶ 4 1 جرد‎ ۲ t 121 
h за ratings ot ) h › J) 
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DESCRIPTION 
o Heavy-duty DC mot re tor 
o Provides both variable ltar nl con! 
voltage output a! г ] | 
o *-F" types includ field relay (: 
required with ful tic 
o “-0” types inclure outp it con! 
Squirt” w elders. 
o “-OF” types incluso both i Ju 
contactor for full tomatic 2 
o May be paralleled | | 


o Provides auxiliary power ior 4 
controls. 


TYPICAL OUTPUT ء)‎ ۳ 
“4 Lincolnv:cld SAF-600 із a vers-tile power (6С-сусі? machines) 
من‎ for all Lincoln DC full and semi-automatic Í| —— 
welders and fov.stick clectrode welding. ' $ 5 
For Líncolnwéld LAF-3 £ 5 пела зла LT-3& 34 
tractors, it provides the variable voltage o" tput used 
with submérged are welding. It has the field relay 
(“-Ғ" types) used by the se welders to break welding 
current; leaves enough power for clectroce inching. 
When two S.\F-600's аге piralled for s'iómerged 
are welding, one тау bë equipped with 0 
exciter to mect control power 5 of the auto- 
matic welders. (When only one is used, a separ- 
ate 35-volt :1G-exciter is required. SAF-600's 
cannot be paralleled when constat voltage output 
is used,) ۱ 
For LN-4 and LN-5 Squirt welders, 547-0 
provides the variable voltage output used with sub- 
merged are plus the constant yollage output used Settings for typical output characteristic curves 
with ‘Innershicld’ self-shieldcd are, Ithas the out- shown above are: 
put contactor ("-0" types) used by these welders | 
to break welding current, and all the control power (927142708 
they require, 1 
SAF-600's circuitry accommodates remote out- : 
nv* adjustment from the automatic v elder's control 4 
el. Outuut stud selection plus : 
гсш voltage rheostat and volta 2 
‘etermine range of control available at the automa- 
Nal equipment. 


6۱ U! VOLTS 
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Variable Voltage, 45 


Variable Voltaze, 


scttinys of open 


е “Ane АІ 
ge range Switch 


FEATURES 


Pushbutton Starter Control operates heavy-duty Volimeter 


contactor for across-the-line starting. chat ge. 


115-Vol а Auxiliary 
L3 "21 - — — — 一 一 
d G. h veld “Өлі! 
quircd эу plant regulations, ۷ comi 
Je “г b f MAPS nei irs full automatic controls, 
use full input voltage in starter circuit.) (Optional E еее 
ТЫЛА y^ ۷ (boi 
at extra charge.) Separate Exciter sup, 
dent excitation for 0:1 
Input Curront Reduelnz Starter may be obtained Automatic Overlord Pr 
to cut startirz cur i 1 if of nornial tactor in case ol n: 
1 An n an іне 0); 
amou ', (Optional at extra charge.) under-voltage, singh 
Safetv-Zone Contr 
Output ? 3 PUED SANT Yan 
atrode е faf ني‎ a 5 ments for input power: 
electrode electrically cold when not ван. 


Мей Steel Lifti: 
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hand 


Field Rely es “-F” and паба фар 
JE AA ling by Cranes OL 
Slds warm watle machine is idling са 
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Some Lincoln automatic welders require both 115 and 
35 volt DC control power. The 115 volt power is supplied 
by the main power source and the 35 volt power is supplied 
by an M-G Control Exciter. 


The LG Control Exciter is a motor-generator with 
adjusta9!> 0-35 volt DC output. The required 115 volt DC 
excitation power is supplizd by the excitar on th: power 
source. The generator toads are located in the conduit box 
end me tagged to agro: with the wiring diagrams supplied 


with th: automatic welders. 


Whea two power sources are to be paralleled, one ۵ 
be لاحم یم‎ with a 35 voit exc ter 19 eliminate the need foc 
a separate М-С Control Exciter, 

> ay 77-9 ۰ ыт . * ^ 
MS ۱ ۱ 3 ۱ š 1 1 * ےہ‎ e ۹ 
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Type K-1179 


Input Specifications: 


Cycles/Phase 60/3 or 
230/460 
*30V 


Voltaze * 


Amps at Rated Load 3.4 


External Excitation Req'd 
Output Specifications: 
Voltage Range 
Voltage at Mp Load 
Voltage at Rated Load 
Current Range 
Current at Rated Load 
Duty Cycle 
Dimensions: 
Height - Width - Depth 
Weishts: 
Net 
Domestic Shipping 
Export Shipping 


e Other voltage available on 


1 ,* ^ oy ٦ г 
AU 44% P * 
۱3:۱ ond Electrodes 
ЕГЕТ; 

sil? U.S. A. 
Australia . 


0-15 


0-37 volts 
35 volts 
30 volts 
0-12 amps 
9 amps 


1007 


8-7/3" x 
144 pounds 
155 pounds 
189 pounds 


«pecador ter 
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PERFORMANICS ПАО:‏ لہ 
Weld with a 50 to SCO imp wire feed speca: up to 200 amps Dr DADAS‏ 
up to 60 fest from the wire reel mounting. Fred electrons 7 ( 4‏ 
inch or tubular .053-.120 inch). from 20, 59 or 60 pound cols‏ 035-232 
Spindle availsb!o for 10, 25 or 30 pound spools.‏ 


COMPACT — شا‎ TT 


Medule design pormits indeganz2cnt positon of each element. ٤۹ 
wire drive unit up to 45 feet from wire resl mounting. Place ver ` 
Total wire ie 


ing up to 400 feet from the power source. 
¡ire is 80 pounds. Wire drive unit alone weighs Зе роит: 


Галд Ud los w... 
Drive mechanism; motor, gear box and drive rolls, sized to give posuva, 
trouble-free performance. Drive roll pressure easily adjusted 


UNLIMITED 2307355 SELECTION 
Handles open arc or submerged arc processes with cens ۱:۰۰ 102 OF 
variable voltage performance. Easily cor 3 f 
sources. Ready for today's job requirement changes and ۱۵۵۳۱۰۲ $ 2 
process developments. 


Wire (893275 5212 state, cazas contra! circuit instantly end promota sustainal, ۵ 3 

۲۵52۵۳25 lo variat 175 ia v re drag t gwa ۶ Current contrzi сп wire (село: РУ Š hs 

feeding. travel bach lo power source to 21451272 > 

Both feed rolls are powered by tha Felical.spur gear box Medule dasign wire and газ! 3 مم‎ 
2 Non-fluid grezs2 eliminates leaving and pro: гэ, 3 permits 5252212 placement of езін for mas 427% 

time lubrication. Gear Бох can орз i venience. 

Drive roll pressur2 is adjustable to Positioned lifting ring — tips * AES < 

feeding lar ” diemeter wire or low cendad to giv2 more ۶۱ ! р25 


іг 
ling tubular or small diameter wire. Interlock switch 一 permits conti" 


e roils will not mull kelding gua (125 
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C) £ ۸7 ил ۳۹ SQUIRT WELDER---For Innzrshicld and ether ора 
Мел. 


La Also, for subinergad arc welding using the K-119 flux с 


Standard Wire ۵۵ 
° і for 50 «nd 69= Coils 
Direction of Wire Feed Р а ТА 
and Trigger Interlock A 


556 г. < 


ida ۶۶ ver Keeps Électroda Cles 
Switches Inside Wire Cover Keeps Electre3> Clean L 


Fccd Unit ' i PA 
Hinged Coors for Access... К, 2 i 


‚г, tò Drive Rolls 7 \ 
. to Controls 


к Constant /Variz2fle Voltage 
Conversion Switch { 
' ida ^ 1 
Lcceted Inside Control Box Current ё. Voltage Controls 


{ 
! 
Inch Speed | Amps Range ۱ š \ 


Control ў <... Switch P um | р es ۱ / 


Remote Control L >x 
(Mounts at Power Source) 


~ ү Z SQUIRT WELDER—For submerged erc with continucus flux feed 
| | e DS Innershield and other cpen arc processes. The ۳۱۶۱۵۲5, ۲ 
Sp ات‎ 2) riage and flux tank are standard equipment. 


Air Pressure 
e Im په‎ 
Regulator SN 


^ = .- % oF ou `. 
> ESA З Flux Tanx 
: „= 2 ۸ ۹ 
E Meters n j = ا‎ O 
А ae бак ; | 
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. ай ша » : os \ Я 
// «Й x Z. ғ Y سد‎ 
A N. M 
° 4. 47 i we 
N Remato Cartrol Cox ый ) 
\ eben Je dup tap р indo а-а 
3 (Mounts at Роме source) Casi-ts + Ungo CI دی‎ 
k 
۳ ۱ ہ688‎ TE Ға» 4 ° ' ‘ 
\ гара 79 2 
» - > * 
| 40: MS 
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e Аи cooled for light weight and maneuverability, facilitate 
sustainsd high speed ٠:ا.‎ 

e Compact for weiding in confined areas. 

e Sin:ple but rugged for long life and casy service. 

е Nozzle or gun easily replaced. 

e Safe and convenient — the wire is c! 

until the trigger is pulled 


сб“ 
e Low cost. 15’ gun cable is included 


e Gun cables are changed in seconds 一 - all have the same 
filling at the wire feader end. 


e 5095 duty cycla rating. 


SU2MERGED ARC GUIS 


К-112 i 6 ed K-114 
50 ampare ٤ š % өше" 609 гпіргге rating 
For 1/15” wire Ў ы For 3/32" wire (can also 
be used for 5/64” wire) 
K-113 Includes flu« valve and recep 
600 ampere rating tacia for K-110 06 ۰ا‎ 
For 5/€5" wire 
MECHANIZED HAND TRAVEL UNIT (к 
FLUX COME (K-119) ۳۲ھ‎ carries K-114 Sguirtgua along the joint à 
fits K-112 acd к 113 Squirtguns p 5 specd to help the operator тазе bote 
"я welding «it uut the Continu- ER faster. ©2220 renge is 7:50 ipm. 


$ Fiux Feed system. й Я 

FILLET GUIDE (1-79) 
MOZZLELOTATION in submerged attachment simp'ifies horisontal fiet wi ding 
aro guns is fixed so the wire the Mechanized Hand Travel Unit (K-1 10) 
exits at tie exact center of the 1 š 
flux cone tip. This allows the ٦08٤٢٤ 
operator to aim for good ۵ is a self-propelled trackless car 
placement. Different diameter N ا‎ riage that carriss submerge arc 
cone tips shipped with each gun IL at guns on long 5 for auto 
minimiza flash throug h and flux ; سی‎ matic welder economy without 
consumption regardless of weld y high fixture costs. See pese 5 
sizes. š for details 


2414..... 


К-115 & K-115-45 K-115 
452 ampere тә ing ais 350 ampara reti? 
122" wire 4 For 3/32 taru .066” v 
“nte 


SMALL GUIDE TIP st ай ۹۶+ 
shield guns plus era ت9‎ 
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^ i ۲۳۱۳٩ Tra anstormor-Roctifior М iu s 
[A7 32i» Welder Combinations 2 0: 


А We 
Ew 
£ 
мун ез 362255, 2 ۳۱ 3 
М. 
Ару, { 
Diverter Fath Dosign 
AC-D2 Selector and Регицу Swit 
No loving Ceres or Coils 
Improved Arc Stovility 
p 
Dial Тура Current Control 
Current Adjustment Remains F^ 
throuzhoui the years 

Silicon Rectifiers 
Primary Contactor 

| N : ; 

| loz | Overload Protection 

l % RU 
GM GT a Compact Case Design 


Í | —— Lifetime ۱۶۲۲۲۶۱۱ on 
> Hobart Power 5 


“=” 
| Жы. 
ehe ESAS а пача: سر رن ہے‎ тар ہیں‎ h. 
MODEL ہس‎ Se BER 2 TN 


| ama - 
RATEO OUTPUT—Amperes ............. S ng 390 300 500 500 


| A e E ی‎ ación ۷۷ зо} 40 30 
ے‎ 0088 Cycle .......... * Y 0700066 60% 60% 60% 
—Weiding Range—Ampares . 50-375 40-375 50-625 49 625 


——m— n ٹپ‎ 
MAXIMUS NO LOAD VOLTAGE ....... ee ۰ 80 72 80 72 


армии ت تتت و ت ت ی م ن‎ 
INPUT AT РАТЕО LOAD: П 
With Capaciiors——At 


volts—/ mp 2s-—Stando:d 92 168 
amperes ут" ай: 
Primary КУА ^ 21.2, 
Without Cor ıztars—At 223 ۱0۱۱۵۵ ares—Stındard 121 
7ے‎ 230 уэ ویو‎ 2 .. 110 195 г Ae “rn . 
- "ACE к 
Ar 462 viti— impres Standard ہے‎ 5 93 oF ES 
—At 575 valts—Amz res Optional : 44 78 NERA! 
Primary КУА — — ie 25.2 
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KV? کر‎ ur AT ГАТЕО LOAD . А А 14.5 


INPUT AT NO LOAD: : Transformar 27! 
that le: Е 


E 11 me! | 


- 


With Capacitars— 45 275 se Апр 007—6 0913" 
А ۱ 


Primary КУА. а З 3.7 5.1 m 7 
er 5:۰۴ 


асы" Суд: 223 vat) ۹: ؛5۔ ۶ ت۹‎ "۹4 à 11 А 20 
At .233 م1 سر اون‎ 一 10 13 №. 

° —At 422 VIN ‘aa r 2 ۵ ^ 5 9 
مس‎ 57S ўзае Nig ime ۱۱ 4 7 

8۲۱۱۱۰ KSS 23 42 

Р " ` A LOAD 05 1 
uo ئ6‎ t s 1 52 32 
— 8 21% d А" 

Dent 37 5" 

юа Y ' 5:9 133 
г.5.) ۲ > 0 7 | 10 

~ А ға ` 
. 400 Я 7 a 
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isnad دا۶‎ 


ڈیر ری 


Sart 


path сес п ۵ high voitaze to 


іп tna control cc.!s and ы difficulties with 
are virtually non-existant. 


NO MOVING 
Paih” dosizn 
chored — core is 3 
а quieter unit than th 
front pane! 


OILS OR CORES: Hobart ' 


‘Diverter 

8۶:7۱:5 ah cores and coils to be firmly ۰ 
a! 

rc 


— vietded together, ta; 


“07 


ла! ing t5 т 
$2 types which Co Паўз moving со 


DIAL TYPE CURRENT CONTROL: Current control is 


eccompliisticd v à 5 tanzd switch, vith theastas: Jo? tine 
eontrel, maxing this the essıcst АС-ОС welder to adjust 


CONTROL OF WELDING CURRENT REMAINS 
а ' 


EASY THROUGH TPT YEARS: The cizi type acjus 

ment is far 1256 affected ty dirt and agir; cfiects than 
mechanicaliy con! 2d welders, The 09 n particular 
is nearly impervious to the effects of dirt and drying which 


6۱632 mechanical eciustments. 


MINEAUM АРС FLOW: Hobart AC 


signed to helo minimiza arc blow. Use DC welding current 
on and other desirable 
is encourtered, 


where control ۰ ۵ 
charatteristics ere desired. 
simply switch to AC. 


H arc biow 


EASY ARS 
in inherent casy ars 
a smoother, more si 
hydrogen c'ocirc: 


STRIKING: 
striking 


ab'a arc 


ісез fcr “boostin 
“ils mb pha 
wate utt 


Serformance. 


HIGH EFFICIEZENCY—LO'Y OPE 
high electrical efficiency һо”- `° 
minimum, making this the least o y 
No load losses are minimum, also. 


f.C-OC SELECTOR AND POLAR 


3-Wey Switch cn the control pan 


TY SWITCH: 
el rt it casy to set the 
unit for weiding with AC or with either straight cr reverse 


The 


polar ity DC. 


SILICON RIC s Hobart /.C-DC 
usa с: the ۵6 ying f k 
cen пасу 


(1) Silicon 44:5 
Their изэ in à 
tectric pow: 


(2) Silicon diodos 


nearly EPSPS 
dustrial fur 5 
Фа» 272 nat as воле 13 dirt 36 ۱ 
22:2 there are по COSY SPIEL fins, 61350113 
7. 
2525 da not 22. Efficiency tem ins hish tirgush 
unas that сі 8 
€ و۷۶۶‎ ж 1 ! Ш. ko 
> ` ы 1 
۱ r` سر‎ wer c ^ 
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(5) Silicon diodes do not “unforin” 


lemu; 


EL 


pericds of ы 
cial prozas 
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with disuse, as do se 
ot far! whan first ener: 
c moans 3 
s your хе with по spo 
r it to ۰ 


Veet. ۰ 
1 әнге ыг 


уя‏ امہ 


(б) Sitizon diódos аго casily ب۵‎ 1-28 аз individual com: 


ponsi 


из oí а rectifier assembiy. Timo results in a major ге 


duction of maintenance costs. 


(7) Silicon disdes ar» mechan — 


leniu 


m roctifizrs, Chances of c 


storaz2 of spare parts are rcc ced. 


TOTALLY ENCLOSED, PERMANTI 


TEY KURE 


CATE О FAN MOTOR: Tha fan motor in tnis ма? is 
desi 1 for thousands of hours of ettanticn-fre2 оротспоп, 
No lut ء٤‎ is required. Ц 25:0 construction 
makes it neatly fraz of the с! & fumes, and со: 
rosive atmospheres such es 

The fan is an exhaust type, with air intake at the front and 
rear of the case, 


со: 


by rem 
train relief 


pane 


PERATING CURRENT 
volts, 


res 
apes 


ENERAL 


A 


aracteristically ۰ 


CONSTRUCTION: Ch 


220655 гла long Ше expectation. Cabinet ef pressed 
В: movable (сд and sides permit access to all com 
ts. Case 0 = its units to be 122766 by using 
¿mu ital rails availad when requested on purchas? 


NECTIONS: Access to power connections is obtained 
oving з the top, held Бу s 

T cennecter is prov 
gh which power le: 


tae ^ ۰ 
in slotted holes. A 


ho'e in tha ree: 


to pass. 


I throu 


E) cycles is standard. S: 
and ccmbinstions ٥ 


OVERLOAD PROTECTION STANDARD: Ап over 


load 


PORTA: 
by mens of crane or heist. 


avail 


POWE 


+ 
uon 


this 


PRI 


device automatically turns wz'der off. 


ІШ ГУ: Sturdy iting суе makes ii 
А portable meunting is 3 
ncminal extra price. 


abla at 
чле dí 


R FACTOR CORRECTION: Power factor correc- 
Se d КИТ ^ А 


capacitors are opticnal. e 
sheet. 


MARY CONTACTOR: 


Primary con'ac'or is 


button operated. 


OPTIONAL EQUIPMENT: 


See other data sheets and 


price lists applying to: 


ен, 
Capacitors for Power Factor Correction 
Variac Type Re note Control 
115 Volt Push Button ۷ 


mounting 


Circuit 
Portable 


Cab! to Holders 
Clo ful ۸۰39 > 
Arc У. far Ad Purposes 
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IMDUSTRIAL PIPE DBEMDINS AND FADRICATION 一 一 -一 一 一 
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一 一 一 
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— s лиин 


Lanufacturer and ۶ Zlectric лис, inc,, i.odel Cļ3F = 10 
or enuel 
Power Supply: 120 (Ул power supply consisting ol 09 sections, 


4 


each rated at 80 volts and 450 arperos 


Control: Six - point, бігіз typo, recorder - controller 


unit, Variable 52 point, niga tonseraturo shuv - olf 
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--Dear 
At the suggestion of I am writing this letter 
to you-to acquaint you with the Crippen Pipe Fabrication Corpora- 
"- tion. With extensive requirements for power 


piping, we believe that our 0 9 can provide an эреле 
service to you. 


To more economically meet the needs of companies like 
for quality power piping, I developed and patented a new ` 
aratus and method for hot pipe bending. As you can see from 
the section beginning on page 20 of the enclosed Confidential 
Report, this system offers many advantages over current industr 
practice. 


In addition to our hot pipe bending, wé will have a complete fab- 
.rication shop equipped to handle the full range of power piping 
fabrication operations. I have assembled a team of highly-skilled 
people, many of whom have worked with me in the past, and we hava 
`а lease commitment on an excellent facility at the Brooklyn Navy 
Yard. We expect to be in production next March. Y 


Prior to the start of production, we must secure advance sales 
commitments covering our initial production. We are hopeful that 
will be willing to assist us in this endcavor. 


Copies of our Confidential Report and our Equipment Manual which 
describe our overall business plan, organization and fabrication 
facilities, are enclosed. After you have had an opportunity to 
review this material, we would like to meet with you and other 
members of your organization. We have a scale model of the Hot 


e Bending Apparatus which allows v^ to give an in-depth presei.- 
ion of hot pipe bending and show : : numerous butt welds can be 
‚ eliminated. We also have a scale mo: of our plant layout at the: 


° ۰ ۰ ^ г. 
.. “е 18“ 
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“ 


Brooklyn Navy Yard. Having visited a number of pipe fabricating 
plants to evaluate their procedures, I have slide pictures which 
“how the various industry practices. This presentation will enable 
you and your technical people to evaluate the Crippen process and 


see what our company has to offer. 


If you have any questions you may telephone me at our tempo 
headquarters in the offices of the Interracial Council for Business 
Opportunity, (212) 889-0880, or at my home telephone, (212) 991-1940. 


€^ 


хату 


1 look forward to meeting you in the near future. 


x А 
' Yours truly, 


Ä | +47 | Urey auf‏ بت 


7 | . Henry О. Crippen 
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0۰10 E.D. I.T. affords bending pre-fabricated pipe. For example, if thcro 
are two elbows to be relded (one on each end) onto an offset, say, 12" pipe X 
Sch., 160 wall. 17 tae elbows can be "autonatic-welded" to the straight pipe 


ded 
before the pipe is bent - this takes about three (3) hours to "eutonutic-reld" 


each clbow („-aours). Tae apparatus affords the offset to be foraed with the 
elboxs on tue pipe. If the offset has to be bent first, then to "nand-aeld® 


the eibors takes about fönrteen (14) hours for euch elbow (Zi-zoure). а 


а 
To be abre to band ti 
th 


na pre-fabricated piece saves the lator cost of 42 man-hrs,, 
or over 400% of the fabricating costs. : 
> 
! I have had cost cstizates from reliable manufectures to have the appar 

ratus built in ses3rdanen to пу enceifications. J hava reviercd these costs 
cuite carefully. Also, I have conpared these estinates of costs to the costs 
of other bending eyuipacnt, By this coapsrison, taz co3t3 oi bui.cing 6۵ 
eppuratus ls very, very ICES be Tae un 5 29 &ppa- 


ratus results in a gencral overall savings in bent pipe rabricat 


not provided by the cozaon procedures of the prisent nethods of hot pipe bend- 
ing. be following ars sone edcitionel savings that sill be derived: 


Savings in waote usterial by belng able to hold to 6 ; 
nore enpty pipe bending is afforded by iha rapidity эў C.R.E.D.I.7. because (ае 
extra sand-heat is not nesced to ke | 


г 5 : gas Dj 
the ehorter heating time required to beat ا مہہ‎ pipes. Forming the co:spounas 
will saro 825 of handling “іле and shop spece. Bends can be foraed up to 
& conplete circle ~ 263-degrees without а butt weld. The first stop 5ء‎ 
keeping costs down begins with bending. The pipe has to be bent, so, why not 


bend the conpoupd und save tne costs of having to fubrícale it? 


his developuent provides more than twenty (20) distinct money saving 
3 ۰ Put in order to be more preelse in the overall economy and cf- 
ficicicy. Here I will ask four (4) questions to try to deteraine your nerd 
for CG,R. E. D. I. T; end al the end of cach guesiton I will try to give a brier 
outline or what І bove to ۰ 


First cuestion: IS QUALITY BENDING (FULL-AREA, ACCURATE ANGLES) 


А PROBLEM? . The dosim, method, snd сссугесу of the epperetus produces full- 
area, precision bends of the highest quelity, withoul distortioas. 


Mr. А.В. 521 ег - Рг -3- March 6, 1968 


End questions IS ALLOY PIPE MORE DIFFICULT 10 BEND THAN MILD зна 
r. 


BECAUSE OF THE SLOW BEILING PROCEDUSE? The rapidity afforded by ву inven М 
offers sarety for alloy pipc bending by ailoring the bend to be finished whil 


the pipe ів at the proper сергсе Feorcnneit, Denda up to YI-deyree engles 


can be foracd in less {леп tarce (3) alautes. 


3rd question: COULD YOU USE THICE AS LUCA 7 Tnis is possible 


А : ; ۱ ` : 
to Co, and even more. with the increased productivity which the developuent 
provides, and with the sinplificd upperatus enabling even helpers to becone 
cuelificd hot benders іп а matter of a Гек months - you can have es many benders 
сБ ۰ Bending cen be done by three (3) shifts ir nccessary. 
4th Gucstion: $ BERT PIPE PABSICATICN COSTS (WELDING AND COSDECTION-YOFX) 


100 7 
iy Gevelopu: 
bending ~ eLininating 


s a letor 


of bent pipe 


+ ۳۹ P > тэ “4 2, ~ 
linen v ıkle-ire2, full ares ~ quaiiiy beigs сап be obtained al a pro~ 
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duction rats; tud unlizited сэлдоцла pieces can be foruaed, then, à "substantiei" 
4 " - "ei ' + % + mis = 
sevings іп sine ınbricution cs; Бе realized, І en prepared to sion and 
1 OVE th eo - ; re سم‎ гу туў ۸۱۱ > 4 4ب‎ +. ۳ Hoek وه‎ ^f +4 = б mA 0.9.4 3 ~ 
w р G ic Вс savings спа productivity Сів211/ сла BALLSIGCCSHTIIT)e 


1 have а scule model of the Eppuracus naten is calibrated lo вхасб tolerances. 
І an able to сгзэпбігасе, by roming the verious compound: 

vito flexible ministure piper (есе sizes fron E" to 24" 6 
The accuracy and ihe efficlency of the npparrius and the sinplilled procedure 


ol nob beading can be shown in ils entirety. 


Мг. беаісг, І ол sending Licber a letter which describes tha dovolon- 


nent in greater detail. 


Yours very truly, 
mnc. 


° Henry 9. Crippen 
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Although more than 30 years old in pipe fabrication. Т JDeco is young in idea 
Гибесо'$ computerization makes the purchase of pipe fabricatior 3 pleasant 


and exciting experience in the computerized age of the present. Yet Tubeco 


k 


tinues to place stress on the conservative aspects of skilled craftsmen 
giving Close attention to every step of the fabrication process. This includes the 
tems which are sometimes 0۷۵۲۱۵0۷0۵ such as instant retrieval of 
documentation for all materials: qual ty control personnel responsible dire ct ly 


to corporate officers active in management: permanent metal marking of al 
final assemblies: and, finally, delivery schedules that are maintained 


Tubeco offers the purchaser and his engineering representative some 


4 


advantages that arr unique 

In Tubeco, one finds a major national pipe fabricator who is also a major 
national distributor of all of the materials for fabrication The total requirements 
of a project are supplied from one source and delivery dates are faithfully 
met. When a rush engineering change becomes necessary, the materials 
needed can be drawn from the enormous piping inventory, and the surplus 
items readily returned. There is no waiting, no trouble, and no expediting 


expenses for the purchaser 


Control 
of Materials 


Fabrication 
by TUBECO 


U 


Fabrication is performe Jat Tubeco by highly motivated cr iftsmen who have 


progressed within their work categorie by their skill in successively higher 
с ‘ified procedures. Exotic alloys, ferritic and non-ferritic materials are 


ant floor to the highest standards available in the 


| 


regularly n process on the pl 


ndustry. Bends of heavy and light wall pipes are produced on 


equipment, with all heating operations for bending, annealing, and for 
ntermediate requirements constantly regulated by multipoint recording 
controllers. Tubeco is one of the primary sources for the world’s requirements 
of large size pipe bends, with facilities to handle the maximum sizes 


utilized or anticipated. 


Working with ec ges uniformly prer 


devel: machined on Special equipment peratior 


omponents are ( fully fitted together suited to the subsequent welding 


J 


operations. Tubeco's fitters have the mear o produce end-match tolerances 


which exceed the most critical requirement« of the pu 


checking of critical assembly dimension 


Alloy fabrication for nuclear plant: performed 


with alloy-clad tables, low stress alloy too team purging and chemical 
y y + { 5 


cleaning apparatus, especially equipped for such work 


Finishing 
Operations 


The individuul piecemark numbers 


are embossed on rustproof metal 


tags affixed to the final assemblies 


Identifying marks are, in addition 
painted in large characters on the 


pipe surface. 


x Be 


ties 


® Two separate railroad sidings 

® Truck receiving and shipping 

Plant readily accessible to all‏ تا 
New York port facilities‏ 


"8 Barge loading on ful! length 
of Tubeco property 
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601 East 167th Street, 
Bronx, New York 10456 


Mr. Lieber Katz ~ Generel lianeger ы 
Tubecc Inc. March 11, 1968 
123 Varick Avenue, 2 

Brooklyn 37, New 


Subj.: Hot Pipe Bandinr ۸ 0۵۵ 


Dear Lieber: 


Realizinr that we did not ret too deeply into deteils durinp 
our (as Мг. “esler ye: four-hour) tslks about my development. 
So, I decided зр ‚са little more about the efficiency and 
the econoai P ю арра eratus hc the invention is 0 
CES P.D.1.T. An applicatio Г E телу оп C.R.E.D.I.T 


с. ее 


filed, and із now pending in the سے‎ States Patent office. 


C.R.E.D.1.T. has many adventeges over methods currently 
in use. This oguipment, method and knowhow provides ovory conven- 
fence for simplified hot pipe bending, from size 8" to 24" diameter 
pipes; from stencerd wall pipes up to high pressure piping of un- 
limited well thickness. 


As pipes must be bent to vering radii in order to fit into 
the space alloted for then; this apparatus provides every concciv- 
able rodius of bend from 30" (even in 1" increments) up to. twelve 
122)fect radius, or more. Š 


mm b 


Also, as pipe bends must be fabricated into various con- 
pound picces: my invention provides for tho conpounds to be formed 
end sevos the fabricating costs. Fundamersolly, this appsratus 
provides for great econonies and efficiency in all phases of bent 
pipe fabrication. 


pipe to be bent up to a complete circle 


Mr. L.Katz = G.,M. March 11, 1968 


(b) provides for the oonpound benéing of 3, 4 and 5 bends 
in a single pipe without butt-welds; 


(c) provides bending vithout the use of water to control 
the bend, as the use of water causes spot-hardeninr of the bend- 


4414 


ing material - frequently resulting in buckles and other im- 
perfections; 


(д) offers a rapid system for the safe bending of alloy 
pipe by enabling the bending to be finished at the proper de- 
gree Fahrenheit, eliminating by its bending speed the losses of 
heat resulting froz using present slow methods; 


(e) will percit а 90-derree bend to be formed in e pipe 
in less than three (3) ninutes; 


` (f) accuracy will cut costs by elimination of waste ma- 
terial due to being able to hoid to close conputations; 


(g) prevents over-bending and under-bendine of the engles 
because of the accuracy of the epparatus; 


(h) permits the most coaplicated compound bends to be formed 
with zero (no) tangents botween bends; 


(1) permits more empty.pipe bending by not needing the 
extra sand-hest to keep the pipe hot; 


(3) provides none-flat full-area bends through the use 
of my design, supplenented by instruction in the "art" of bonding, 


(К) provides interchangable two-way bending, ٤7 
Clockwise end counterclockwise forming of angles, which enables 
identical compound pieces (right and left) to be formed for “В 
side of a construction; 


The synchronization of the spparatus is such: That a pipe 
сап be formed into a rotation (zero tangent) compound on three 
(3) different radii - using clock end/or counterclock bending. 


482. 


Mr. L.Katz = C.,M. - 3 -~ March 11, 1968 


Lieber, I have finally put all of my усого of охрегіелее, 
research, hard work end accomplishnents in hot pipe bending 
(which tegen more thon 2 quarter century ago) into e "simplified" 
development. with this invention so many problems are removed 
the result is a marked increase in productivity, and a preatly 
reduced cost of bent pine fabrication is realized by the reduo- 
tion in butt welds and other secondary operations. 


in en attempt to show the savings with my.invention and to 
translave these savings into something tanrible, I have as only 
one exemple estimated the saving in time based on the elimination 
of two butt-velds in a 16-inch pipe with a 2.250-1nch wall. 
The following would be saved just by eliminating the two butts: 


Layout time per bend 2-men 13 hrs « 3-hours X 4= 12 hours. 
Machine beveling of the four ends .. 
Machine borins of the four ends 
Fitting of the four bends . 
"Hand-welding" the two butts 


roe E E A 
ہےے وڈ یپروی و‎ 7 ABRUFS, 
V hiwa ہی مو ور ام ام‎ 19 ROOTS, 
Ааа مو‎ ss ao AE Bova 


Total man-hours 82 hours 


I have not included in this the economy resulting from 
the elimination of the need for radiographic inspection and 
stress relieving of the two butt-welds, 


However, this cost is besed on the assumption thet the 
bends are accurate full-crea bends, There is no wey to detor- 
mine what the cost will be when tryin” to correct distorted pipe 
bends: Re-heeting; re-bending; jacking-out wrinkles; hammering- 
down buckles; fill-in welding, end ۰ In most cases 
the cost for “correotion" more than doubles the cost for bending, 


The time reguirod when fabriceting theso inaccurate (ad- 
justed) bonds is even more costly if other ettechments, such es 
lugs, flanges, nozzles, reducers, etc., ore to be fabricated to 
the compound pioce, because of the many adjustments thet has to bo 
made by the fitter. 


4Bu 


Mr. L.Katz - б.,М. | : ` March 11, 1968 


Lieber, I realize that I have mede some stron? 68 
compared to the present methods end attainments in hot pipo bend- 
inp, but I am prepared to substantiate these claims. If you think 
of лу past performances over the years with the company, I'm sure 
ycu will recall many of ny hot bendin? accomplishments that have 
not been attained or even attempted since. 


I will try to refresh your memory by listing. just a fow of 
the various jobs. Tnese jobs can be verified by time cards, dates 
and job prints: 1955 12" pipe x 25" to 3" wall, fusion-welded 
(Chrome Molly) pipe. Foster Wheeler hod previously bent the job. 
They had 66 welds and they cracked six pipc^. Ye repeated the 
the same job and hed 16 fewer welds. I reéuced the welds to 50, 
tremendously reducing the fabricating costs by compound bending. 


11-8-56 14" pipe x .375" wall, bent on 42" radius - not а 
singke buckle; 5-15-56 job 2 3300 12" sch 39 bont оп 36" 1 :, -۵ 
no buckles, 3% flat; “пе first 24" pipe vent in Carl Pipe. 

The ends were bevelod in preparation for en offset - the pine was 
ordered to exact dimensions. I bent 4t on nominal redius, hold- 
ing the dimensions - and the ovelity vas less than 2%. 


4-26-61 Job # 3824 10" pipe sch 40 bent on 26" radius, 3% 
Тіз%, but without a singlo buckle; 5-5-6] job f 3802 141.263" 
wall bent on 56" radius, 1% flat; 5-15-61 job # 3759 14" sch 40 
bent on nominal radius, camo out 15 flat, without a single buck” o; 
9-2-60 job 3729 12" sch 140 bent on 60", 70" and 8," radius e 
various offsets (zero tangents between bends) bent Tor a power 
plant in Conneticutt; 


July 1961 job 7 3836 10" x 1.62" wall P-22 bent on 50" rad., 
91 bends, many pes with 2 elbows welded onto the pipe to be held 
at rotated angles. Lieber, I just wanted to stat some of these 
facts before we meet so when we meet I can do more listening end 
less talking. 
Жай very truly 
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EXHIBIT 2 


An_20n 
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Exhibit 2 
(First view) 
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(Second view) 
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Crippen Supp. Afft. 
Exhibit 3 
(First view) 


6" -30" 
Forming Die 
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Exhibit 3 
( Second view) 
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EXHIBIT 6 
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EXHIBIT 7 


(5) 
POSITION OF RADIUS (MAXIMUM) ESTIMATED 
MEASUREMENT FROM A PLANE (MAXIMUM) 
N RADIUS CONNECTING TOP ў CIRCUMFERENTIAL 
OF BEND DIAMETER FROM AND BOTTOM LIPS CIRCUMFERENTIAL DEGREES DIE IS IN 
4"-20" SIZE (Approximate TOP LIP TO TO THROAT OF LENGTH OF > CONTACT WITH SURFACE 
FORMING one foot BOTTOM LIP CURVATURE FACE CURVATURE FACE (©) OF STANDARD WALL 


DIE intervals inches (inches) ^ 4" PILE (0,D,=4,5 _) 


Dimensions For A 4-20 с. Tr 


Forming Die Having A True ۱ 2 180* 
180* Curvature Face = (3.1416) (2.25)| 


= 7.07 


Measured 
Dimensions: 


一 一 一 一 一 一 - 


* Although nominally designated a 4" pipe according to industry practice, the outside diameter is 4 1/2" for pipe o: 
standard wall thickness. 
** Distances impossible to measure due to position of die in pile. 
OBSERVATIONS: This die contained inner liner welded to die face that did not extend to extremeties of die ends; die hdly 
istorted; warped at ends; top and bottom lips not terminate in a vertical plane in much of the die. (see photogaphs) 
Die heavily rusted; web plate attachments broken and torn; edges of curvature face jagged, uneven. 
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EXHIBIT 8 | i 
7 POSITION OF RADIUS (MAXIMUM) ESTIMATED 
MEASUREMENT FROM A PLANE | | (MAXIMUM) 
Ў М RADIUS CONNECTING TOP | CIRC TIAL 
d OF BEND DIAMETER FROM AND BOTTOM LIPS | CIRCUMFERENTIAL | DEGREES DIE IS I 
6"-30" SIZE (Approximate TOP LIP TO TO THROAT OF LENGTH OF | CONTACT WITH SURFACE 
FORMING one foot BOTTOM LIP CURVATURE FACE | CURVATURE FACE (С) | OF STANDARD WA 4 
DIE inteıvals inches (inches) | inches) - | 6" PIPE (O.D.=4 5/8" 
۱ imensions For A 6-30 | Ё а Tr | 
Forming Die Having A True 2 | 180% 
180° Curvature Face 3 5/16 = (3.1416) (3.312) 
| 
= 10,4 
———— — ——  — | BEE со 
—- — © 
à | | LO 
Measured 1% 6 5/8 2 9/16 | 9 | 152* 
Dimensions; 
2 6 3/4 3 | 9 1/2 | 170* 
| | 
° | 
3 7 3 1/4 | 10 1/4 145* 
| جت تسچ چ ەا‎ 
x 4 | 
5 3 1/8 9 7/8 145° 


A, кен 
* Although nominally designated a 6" pipe according to industry practice, the outside diameter is 6 5/8" for 
pipe of standard wall thickness. 
*k Measurement started approximately 6' from one end of die. 


OBSER IS: Approximately 3/4 of curvature face covered with sections of metal sheath, some of which was loose 
апа sprung away from curvature face—sheath not continuously cover the die, leaving ridges and 
depressions. Die face covered with rust. 
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POSITION OF 
MEASUREMENT 
ON RADIUS 


OF BEND DIAMETER FROM 


8" - 32" SIZE (Approximate ТОР LIP TO 
FORMING one foot BOTTOM LIP 
DIE intervals inches 


Dimensions For A 8-32 
Forming Die Having A True 
180° Curvature Face 8 5/8 
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Measured 
Dimensions: 


10 3/8 


————— 


| 
3 | 10 3/4 
4 | 10 3/4 


* Although nominally designated an 8' pipe according to industry practice, the outside diameter is 8 
of standard wall thickness. 


** Measured at one end of die, 


Lig 


5/8" for pipe 


This position approximately 5 inches from 0 position. 


OBSERVATIONS: Entire die covered with rust; top and bottom lips uneven and jagged; noticeable waviness on portions of upper 


surface of curvature face. 


EXHIBIT 
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(1) 


POSITION OF 


MEASUREMENT FRC \ PLANE 
ON RADIUS CONNECTING TOP 
OF BEND DIAMETER FROM AND BOTTOM LIPS 
А 


ТОР LIP TO 
BOTTOM LIP 
inches 


TO THROAT OF 
CURVATURE FACE 
inches 


(Approximate 
one foot 
intervals 


Dimensions F-r A 16-80 
Forming Die huving A True 
180° Curvature Face 


16.0 8.0 


Dimensions: 


Measured | 0* E BET м, ,7ل‎ 
1 


* Measurement started approximately at one end of die. 


OBSERVATIONS: Die caked with layers of rust. 
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EXHIBIT 11 5 TORA >: E A AAA - г.‏ 
一 一 一 一 一 = 4)‏ -— سس - 一 -- -- - ٗ010 9 о А. 一 一 一 一 一 一 一- 一‏ 
بب Ë | Q;‏ 
POSITION OF RADIUS (MAXIMUM) TED __‏ 
MEASUREMENT FROM A PLANE | | (MAXIMUM) Е‏ 
ON RADIUS PE | CONNECTING TOP Ж Е С ‚NTIAL e и‏ 
OF BEND DIAMETER FROM AND BOTTOM LIPS CIRCUMFERENTIAL | DECREES DIE IS I т‏ 
SIZE (Approximate TOP LIP TO TO THROAT OF LENGTH OF , | CONTACT WITH SURFACE O‏ "96-"16 
FORMING one foot BOTTIM LIP CURVATURE FACE CURVATURE FACE (У) | OF STANDARD WALL‏ 
DIE intervals) (inches (inches) (inches) ^ | 16" РТРЕ (0.0.= 16.0")‏ 


Dimensions For A 16-96 
Forming Die Having A True 
180° Curvature Face 16.0 8.0 = (3.1416) (8) 


| = 25.13 


Measured 
Dimensions: 


* Measurement started approximately one foot from one end of die: 


OBSERVATIONS: Top and Bottom lips uneven and ragged; entire die covered with rust. 
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July 22, 1969 H. O. CRIPPEN 3,456,468 
НОГ PIPE BENDING APPARATUS AND METHOD 
Filed March 28, 1967 S Sheets-Sheet 1 


INVENTOR 
HENRY 0. CRIPPEN 
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ATTORNEYS 
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| July 22, 1969 H. O. CRIPPEN 3,456,468 


HOT PIPE BENDING APPARATUS AND METHOD 
Filed March 28, 1967 5 Sheets-Sheet 2 
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HOT PIPE BENDING APPARATUS AND METHOD 
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ABSTRACT OF THE DISCLOSURE 


Apparatus for heat-bending large diameter pipe com- 
prised of a bending block provided with guidelines form- 
ing a 90° angle, base template protractor, arced forming 
dies with about 180° grooved curvature face and having 
varying radii, means for hc 
against the forming die du n о 
taining the pipe level within the curvature face and means 
for applyir 
and a met! 


he hot pipe about the die 


ih with a min- 


ending a 


Prior art 
Large diameter pipes are used in construction of many 
plants and buildines and for many installations thev must 
be bent in specific way ler to fit into th 


conditions. Present n 
pipe have been costly 
and the time requirc 
accuracy of the г | 
Pipe or requires subsequent treatmert Мей personnel 
and the difficulty in ot i 
In the most common pipe-Dending operations being used 
today, the pipe, which is filled with sand, is heated toa hich 
temperature, i.e., 1500 to 2000° F. in a f ce and then 
Set up on the bending table, which has a variety 
therein. The starting end of the pipe is securely fastened 
ind the portion of the pipe to be bent is without control 
of the angle of the bend and this portion rides free, resting 
On the bending table. The e of the bend is controlled 


by the skill of the bender the use of a template, water 
attachments.and the angle 


bending large 


ne number of skille 


ending oreration, the in- 


ol noles 


and movement of the holding 
of pulling leverage. The bending pressure is applied by a 
capstan with the use of several pulleys and a rope. The 
pulleys are held by stanchions. The rope is passed around 
the pulleys and connected to the pipe to be bent and the 
rope is then wrapped several times around the capstan. 
The bending pressure is started by tichiening the rope 
around the revolving capstan and the bending pressure is 
relieved by releasing the rope. This operation is repeated 
until the desired angle of bend in the pipe is attained. 
During the operation of the bending, two men hold a tem- 
plate (usually a heavy wire tent to the desired angle of 
tho Fend) over the pipe to make certain the correct angle 
and radius cf tend is obtained. 

In addition to the men holding the template, a capstan 
operator and а man with a water hose are required. Water 
spraying of the hot pipe has two primary purposes: (1) 
to affect the radius of the pipe when the bend is closing 
in too sharply by spraying water on the outer side of 
the pipe to chill this portion of the pipe and stop or slow 
the bending in that portion, and (2) to prevent buckles 
in thc pipe caused by the ¿hroa: being too hot by spraying 
the inner side of the pipe with water. This Operation re- 
quires not only four men and a great deal of time, but 
also a high degree of skill and experience. In addition, 
only clockwise or counterclockwise bends may be made on 
existing apparatus. 

The said procedure has many disadvantages. One dis- 
advantage resides in the amount of time required to per- 
form the bend, since the pipe cools rapidly and more 
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pressure 1$ required to bend the pipe the more it cools. 
For example, the tensile strength of one common pipe 
metal at 1600° F. is 10,000 pounds per square inch, while 
at a temperature of 1250* F., the same metal has a tensile 
strength of 35,000 pounds per square inch, an increase of 
3.5 times in tensile streneth over а temperatue drop of 
only 350* F. Under normal plant conditons, metal pipes 
will cool approximately 100? F. per minute and, there- 
fore, the tensile strength of pipes and the pressure neces- 
sary to bend the pipes incrcases rapidly. If the pipe be- 
comes too cold during the bending operation, too much 
pressure is required and flattening of the pipe walls uc- 
curs. Moreover, sharp or abrupt pulls on the pipe during 
bending thereof will cause thinning in the pipe walls whi:h 
weakens the pipe. Faults caused by overbending, under- 
berding, buckling, flattening or the like cause a high 
amount of rejects which increases the cost of pipe bending 
Operations. 

For proper bending, the outer side or heel of the pipe 
should be hot:er, since the heel has to stretch and the 
inner side or throat of the bend only has to compress. 
When water is used to cool the inner side of the pipe, it 
will frequently cool one section of the throat of the pipe 
too much, which section becomes harder than the sur- 
rounding pipe sections and causes buckle. Thinning will 
occur due to uneven stretching and/or compression. If 
the throat of the pipe is unevenly cooled, the hotter por- 
tions of the throat will compress faster and cause Бис; 
If the far end of the pipe remains hotter than the pc 
of the pipe being controlled by the water, the pipe will 
bend farther ahead of the portion to be bent instead of 
following gradually the desired radius and the bend will 
not have the proper arc or radius. 


Objects of the invention 


It is an object of the invention to provide a novel 
apparatus for accurately and rapidly bending large di- 
ameter pipe with small crews. 

It is another object of the invention to provide a novel 
apparatus for bending la diameter pipe without the 
use OÍ water for cooling 

It is a further object of the invention to provide a 
novel pipe bending apparatus which may be used for 
different size pipes to obtain bends up to 360” with 
ving radii and to obtain accurate compound bends in 
pipe. 

It is another object of the invention to provide a pipe 
bending apparatus in which laree diameter pipes may 
be bent clockwise or counterclockwise. 

These and other objects and advantages of the inven- 
tion will become obvious from the following detailed 
description. 

he apparatus of the invention for bending larce di- 
ameter pipes is comprised of a bendine block provided 
with two guide lines forming a 90 angle and preferabl 


J 
provided with a plurality of holes therein: a Базе tew- 
plate protractor resting on the bending block marked 
off in degrees from 0 to 90° with the 0° line coincidine 
with one of the guide lines on the bending block and 
the 90* line coinciding with the other guide line on the 
bending block, an arced formine dic. preferably having 
зигпиу more than а 90° arc, with a 1507 grooved curva- 


ture face and have a radius substantially equal to the 
radius Of the desired pipe bend, the said die beine se- 
curely centered on the bending block so that the bottom 
lip of the forming die curvature at cach end ai 90° of 
this curvature face meets a guide line on the vase tem- 
plate protractor at tangential points on the bas template 
protractor, means for holding one end of the pipe to be 
beni against the forming die when laid along either suide 
line On the base template protractor, means for keepia 


> 
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the pipe level during the bendine operations, and pres- 
sure applying mcans to bend the pipe about the die the 
desired number of degrees. 

The bending block is a rec eel block which 
is preferably made in two picces for handling ease dur- 
ing construction thereof. The said block acts as a table 
upon which the hot pipe is bent and is set in the floor 
of the bending plant and is preferably level with the 
plant floor. On each side of the bending block at speci- 
fied distances thercfrom, holes are provided in the floor 
of the bending plant which accommod: stanchions 
which can be raised or lowered to provide for the po- 
sitioning of the pressure applying means at a height so 
that the pipe is bent in a pl: ırallel to the floor. 
The angle of the applicd pressure may be varied and 
clockwise and counterclockwise bends may be made by 
the proper selection of the stanchion. 


tangular st 


ites 


The bending block is provided with two guide lines 
thereon which form a true 90° ancle and these two 
guide lines provide a reference point layout for the bend- 
ing block holes and for all of the equipment that fits 
thereon. Preferably, the bending block has a plurality of 
holes arranged along the two guide lines whereby form- 
ing dies may be secured with dowel pins passing down 
through dowel pin sleeves provided on the form plate 


holes in the bending 


cure each forming 


of the forming die and engaging the 
block. The dowel pins in the 


holes 


base template protractor. In a 


F 
ancle formed 


the bending block has 38 of the said holes pc 

with respect to the by the guide unes to 
accept various sized forming for bending pipes of 
6" to 18” diameter and the holding shoes. For bending 


of larger diameter pipes, i.e., up to 22” diameter, addi- 
tional holes may be provided. 

The holes in the bending 
the center of the hot pipe, en it in the forming 
die at the start of the bending operation, lies along one 
of the two guide lines. forming die must be held 
securely in position on the bendinz block so that there 


is no movement thereof during the bending operation. 


ock are arranged so that 


1s 


he 


The dowel pins and holes in the bending block provide 
the simplest method of securing the forming dic without 
complicated attachments. For case of handling, the dowel 


pins holding the forming die may be provided with eye- 
hooks so that they may be removed from the holes i 
a simple fashion. 

The base template protractor is secured on the bend- 
ing block and fits around base of the forming die. 
The said protractor is provided with degree lines from 
0° to 90° at right angles to the radius of the forming 
die so that constant observation of the deerce of the 
bend may be made during the entire bending process. 


The 0° line coincides with one guide line on the bend- 
ing block upon wich the hot pipe is laid at the start 
of the bending operation and the 90° line coincides with 


A second scale is preferably pro- 
the 


the other guide line. 
vided on the base plate protractor along the base of 
curvature Ёгсе of the forming and coinc 


die idir wit 


the center line of the pipe being bent and extends slightly 
beyond the outside diam tide line. The 0° mark 
indicates the start of the bend in the pipe and the scale 
indicates the circular degree of th: bend so that the 
exact position of the end of a bend can be marked on 


the pipe and a second bending operation may Fe 
if necessary. The degree оі the benc arc is the tangen- 


tial point where the unbent poriion of the pipe micets 
the forming die. 
The base template protractor may alsc be ¡rovided 


with a concentrical guide line the second scale 
which lics just outside the diameter of the bent pipe in 
the forming die. This line serves for checking the outside 
diameter of circular bends while they are still on the 
bending block. Preferably, the base template protractor 
is provided with scales on both sides so that it has two 


about 
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faces, one face used for clockwise bending and the other 
face used for counterclockwise depending upon 
its position on the bending block. e template pro- 
tractor is provided for each die to be used and each base 
template protractor coincides exactly with the tw. guide 
lines on the bending block whether it is used for clock- 
wise or counterclockwise bending 

To secure the base template protractor in position, the 
bending block and the otractor mz, be provided 
with cooperating holes pins can pass 
through the template bl The said 


bending 


A bas 


said pr 
so that dowel 


into the bending block. 


protractor provides a mcans for constantly observing the 
degree of the pipe bend from the start of the bend to 
the finished angle. 

The forming die is an important feature of the inven- 


tion since it provides a fcrm about which the hot pipes 
s or wrinkles or flattening or 
walls. The forming die is comprised 
having a grooved curvature face with a 


of 180° бей a diameter slightly larger 


can be bent without buckle 
thinning of the pipe 
of 


a dic body 


ipheral arc 


than the diameter of the pipe to be bent, a form plate 
centered along the entire back of the die body provided 
with slee eves to ate dowel pins which pass 
therethre es in the bending block. 
Gussets t the die body and the form 
plate may be provided for further streng f of the 
die body. When the forming die is in position ot, the 
bending block, the bottom lip of the curvature face fits 


he second scale of the base template 


protractor. Preferably, the ends of the top lip of the 
curvature face are elliptically shaped so that the hot pipe 
to be ceat may be easily inserted into the formine «ie 
along the guide line and clamped into position rapidly. 


The length of the die curvature for benuine 
eter pipe is approximately 100 degrees in 
The dies for bending up throuzh 18 inch dia 


g гс inc 


18” diam- 


meter 


may be varied from 100 degrees up to 180 decrees in 
circumference. The center ж the forming die, when it is 
in position, should coinc with the middle of the 90? 


id 

angle formed by the two cuide ines on the bending block. 

The curvature face of the forming die should be slight- 
ly clevated from the bending block so that the hot pipe 
in the bending position is slightly elevated to allow the 
pressure applying means to be attached to the hot pipe 
while keeping the hot pipe in a level plane, The curvature 
face and the form plate may, therefore, be provided with 
pedestals for their support. To support the hot pipe dur- 
ing the bending operations, a plurality of riding pipes or 
other means of the same height as the inside bottom lip 
of the curvature face are provided to keep the neutral 
axis of the pipe parallel to the neutral axis of the form- 
ing die. The riding pipes may be accommodated in re- 


cesses under the bottom lip of the curvature face and 
radiate from the curvature face. 
The sleeves of the form plate of the dic body ar slight- 


ly larger in diameter than th 
the holes in the bending block 
tween the said sieeves and the dowel pins, shims may be 
uszd. However, it is preferred to provide the sleeves at 
the top and bottom thereof with adjustable collars which 
can be hand tightened about the dowel pins to prevent 
movement of the die when bending pressure is applied to 
the pipe 

Means are necessary to hold one end of the hot pipe 
to bent against the forming die in order to sustain 
the back pressure occurring when the hot pipe is pulled 
about the forming die to affect bending the 
One suitable holding means when bending pipes up to 90° 
is a holding shoe having at least one curvature, prefer- 
ably two, curvature faces on opposite which are 
peripherally sufficient to support the outer side of the 
pipe. The said curvature faces may have a peripheral arc 
of approximately 90° and are offset from cach other so 
that one curvature face will normally be in position to 
hold 6” diameter pipe and the other curvature face will 


derbe pins which engage 
. To take up the play be- 


be 


pipe. 


sides, 
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normally be in position to hold 12” diameter 


pipe. To 
bold different s s, the height of the ncutral axis of 
the curvature facc cac be raised by spacer rings under 
the holding shoe so that the axis of the curvature face 
will lie in the same plane as the neutral axes of the 
ing die and the pipe. By this means, 

can be used to hold pipes having 6” to 12" diameters and 
the other curvature face can be used to hold pipe 
12” to 18” diameters. 

The holding shoc may be he!d in position by a dowel 
pin passing through the body of t | 
engaging a hole in the bending block 
allows the holding t 
pin so that the curvature face may be turned aside to 
allow more room for insertion or ге! f 
from the forming dies. The holding st 
so that the pipe of a specific diameter is sec 
in the forming die for that diameter. If odd siz 
to be bent, i.e, a 9” 
forming die, the curv 
be provider ith a 
compens..c tor this d 

While the said 


ne curvature face 


; having 


snoe to be pıvole 


ameter pipe in a 10” di 


for bends up to 9 р 

hoe when bends of more than 99” are le since 
U.e bent portion of the pipe to be held initial 
ber.d does not lie along the 0° guide line of “Ве primary 
scale of the e templ: t 

aligned with the exten 


the base temp 
another hoidin 
ture face is used 
This latter modification of holding shoe is provided 
with an adju > of 
holding shoe which 
the curvature face 
pipe so that the pipe is he 
tended outside d 
protractor. The r 


set from the holding shoe so that 
the curvature face will be tion for holding 6” 
diameter pipe and when the ne shoe is inverted the 

о 12” diam- 


curvature face will be in position f 
eter pipe. The jl 
rags for hold 
ly described ho! 
The extension arms are preferably 
holes and the hold shoe is provided with 
12 holes on each side. The said holes are arranged so 
that 4 holes on each extension arm will coincide with 4 
holes on each side of the holding shoe in varying positions 
so that 4 pins may be inserted thro 


jing shoe may be raised with spacer 


cer size pipes as with the previous 
' shoe. 

provided with 36 
| 


extension arm and hok shoe hold the 
curvature face in the final position 
In a preferred embodiment of the ad- 


justable stop means is prov 
of pipes when they are pl 
bending up to 90°. This stop 
stand rack with a stop-bar wh 
a chock set. The siop-bar of 
ably moveable alorg two с} 
a plurality of berd tangents an of bein 
curely affixed thercto in any desired position. The for- 
ward ends of the channel tubes may be hed to square 
pegs which fit into square holes in the nding block to 
hold the chock set in position. The ро 
bar is preadjusted to stop the end of the to be bert 
at the computed tanrent dimensions so that the heated 
pipe will be aligned in the proper position for the start 
of the bend when inserted in the apparatus with its end 
abutting against the stop-bar. 

In order to hold the pipe properly in position when 
making ompound bends or second bends in circular 
bends 4 position clamp is provided to prevent rotation 
of the pipe during the compound bending process, or to 


in the forming die 


chock set may be slid- 


provide for 
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hold the pipe during the second bend of circular bends 


since the chock set is not used for these bends. This clamp 


may be made of two semi-circular parts which form a 


Both circular parts are preferably provided 


circular col!a 


with y d 


h to clamp or he pipe when the two 
ned together. boitom 
is provided with a base to prevent turning of 
both the pipe and clamp during tl 
the initial bend is put in the 
compound bend put therein, t 
desired position in the for 
of the bend. The position clam 
pipe and firmly clamped there: 
heated with the position clamp 


into th 


ine 


parts are taste semi-circular 
collar 
ending process. After 


which is to bave a 


۲ he 
р is then placed about the 


forming die so that the ү 
for adju 
І eated for the second 
bend. The height of the base of 
be such that the bottom semi-circı 


and no t 


DIO 
۶ 


lar coll 
f ha 
1 tn ku 


plane as | 


forming dic so tuat the neutral axis 
in the same plane as the neutral axis 
curvature f 


The pipe bending apparatus of 
wide variety of 
are accurate rapid bending of pipe 


advantages, the most 


circular or compound bends or clo 

wise or both, with ar ots 

and equipmer he 2 block | 
a large varict f setups for Чегет 


template protractor provides a simple means of constant 
observation of the angle of bend of 

The forming die due to its deep se 
face provides a constant, protective su 
along the entire portion of th: pipe 


providing synchronization of tt 


of the \ f | 

from its bendine course with the usc of the foiminz die, 
the use of w: ne is completely 
avoid and іг У he use 
of water do not occur in ihe cess. Tr rr 
die also extracts heat from f the p ind 1 
ders the inner side of the pipe cooler during the bending 
which prevents the pip from compressing too f on its 
concave face. This coolness of the throat gives ad 1 
strent or stiffness, enabling it to resist creasing caused 

и ^ 


by the pressures put on it by the pull of the bend. This is 
advantageous since the heel or outer side of the 
should be hotter during bending as it has a farth ] 
tance to travel and stretch while the throat has only to 
compress. 

Another advantage of the apparatus of the invention is 
that berding may 5e donc rapidly and little time 


is lost in 
positioninz the pipe. This is important since pipes must 
be bent while hot and the longer the time between removal 
from the furnace and the complction of the bend, the п 
difficulties arise. The apparatus provides for an even bend- 
ing pressure and the pipe [follows the continued arc of the 
forming die which prevents the pipe from being bent 
sharply and prevents disruption of the compressing and 
stretching of the throat and Пес! of the bend. This lessens 
the chance of buckles that occur with the known methods 
of bending 

Referring now to the drawings: 

FIG. 1 is a plan view of th 


pipe bending apparatus of 
the invention with the pipe in position for the start of the 
counterclockwise bend 

FIGS. 2 and 3 are plan views of the bending block and 
the base template proiractor, respectively. 

FIG. 4 is a cross-sectional view of the forming die of 
FIG. 1, taken along line 8— 8. 


7 


FIG. 5 is a cross-sectional vi 
used to hold the pipe in position bending 

FIG. 6 is a side view of an adjustable holdine shoe used 
to hold the pipe in position when performing a bend of 
more than 90°. 

FIG. 7 is a cross-sectional view of the holdine shoe of 


”one holding shoe 


FIG. 6, taken along line 7 一 7 
FIG. 8 is an enlarged view of the chock set of FIG. 1 
FIG. 9 is a view of another embodi 

bending appar; atus of the invention dur 

ing of a large 1 
FIG. 10 is an enla irged view of the position clamp of 

FIG. 1. 

In the embodiment illustrated in FIG. 1, the pipe bend- 
ing apparatus, ready to be « bend, is comprised oí be 
ing block 1 set in the floc bend 
provided with guide lines 8 
angle, approximately along the center lin 
block, a base template protractor 2 
tered on the 90° angle, hold Ç 
and tackle 6 attached to a winch (not sho 
pipes 7 which keep the pipe 7a level with 
tom lip of the forming die. 

As can be seen from FIG. 2, the ber 
provided with a se of he 
8a within the angle formed 
pins lla to secure forming dies for 
pipes to the bending block. The І 
vided with smaller ho! | 
base template protractor 2 thereto : 
guide lines 8 and 8a outside the апсіс for y to 
engage dowel pins to sccure the holding shoe 4 in various 
positions for different di 

In FIG. 3, the base temp! 
vided with two sets of deer 
On the primary se 
coincides with guide 
99° line coincides w 
plate protractor is secured to the ! ing к. 
gree lines of this scale radia м ) mt 
ing dic so that the degree of the bend in the pip 
easily observed throuzhou | 
set 13 of degrees, the 0° 
of the forming die 3 at 
runs radially to 90° with 1 inciding with 
the center of the 90° ancle formed by guide lines 8 and 
8a. The secondary scale 13 permits a t ( 
the radial degree at which a bend has st 
ing more than 90°. The pire 7. 
where the bend stopped, be re-heated an 
the die with the mark on the pipe 
mark of the secondary 

The forming die 3 as shown in 
of a curvature face 4 ensuring t 
of the pipe will be protected, form 
the back of curvature face 14 and gussets 16 which pro- 
vide strength to the forming die. Form plate 15 is pro- 
vided with sleeves 17 through which dowel ¡ns 11а 
pass and engage holes 9 in bending block 1. The top and 
bottom of sleeves 17 are provided with adju 
18 and 19 which Пгіпіу clamp the die body 
The curvature face 14 and form plate 15 a 
with pedestuis 20 to support the forminz d 
elevate the curvature fc: slightly above the 


4 


кай ns to secure 


tor .s shown as pro- 


trom 0° to 90° 


le portion 


will start and 


the bending block so ıt the block and ti 
be attached to pipe Ta durina the bending w 
ing the plane of the bend. The top of ridin: 55 7 со- 
incides with the inner tt | Vip of curvatuie face 14 
and is held in positio ets 21. As shown in FIG. 


І, the outer edees 14: of ёю, upp ure face 


^e of curvat 


14 are elliptically shaped so that pipe 7a may be posi- 
tioned directly on guide line 8 without hitting 
ing die curvature face. 

FIG. 5 illustrates a hoiding shoe 4 which can be used 
to bend different diameter pipes from 6” to 18” and is 


he form- 


protractor are secured to the bending block with dowel 


pins 11а. Ho'ding shoe 4 is p 


"ign its curvi 


inven tion, the de th of the 6 


| | 
butt of the pipe 7a will abut against siop-bur 29 with the 


л 
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provided with two curvature faces 22 and 23 which are 


rovided with to firmly grip the pipe. The 
the s faces is approximately 90 
re face positioned so that th tor 
is eleva the bendine bloc ! 
hizher than the s 7 so that it may be 
to hold small es, i.e. 6° to 12”, while 
curvature fac elevated above the be 
block to hold larger diameter pipes, і 12” to 18 
n ul axis of tl 


accommo 
the curvature faces 
with a shim 24a to t 

Holding shoe 4a 
for compound be 
ar bend since 
lly to engage 


not lie alone 
i ‘itt a 2 


held on cither side 
slots 26 of the noldir 
The extension arm 


holes, 27, while t 


varied in 1” increment I ex 
гп inp ) pins 28 which 
the 4 ed hol im the extension arms 


The chock set, sh 


) 8, is used so 
that the portion of the pip 


bend is to start 


ed position and secured 
ch the h 


holes in the collar 


es and in the es. 
To bend a pipe, a forming die wit 


1 
of the desired radius and diameter and its base templat 


To bend a 


and tc 
ractor 2 tor this bend 
sitioned on the bending 


pro- 

adjoinin face 

of та form ned 
in the proper hole eter 
of the ripe 7a ' У 


beginning of the bend marked on the pipe 7a coinciding 
with the 0% mark on scale ase 
template protractor 7a is then heated to 


the proper temperature in a furnoce and broucht to the 
bending apparatus. The pipe is laid alone guide line 8 
with its butt аг: 
holding 


the pipe firmly against the forming dic when bending 


nst the stop-bar 29 of chock set 5 and 


shoe 4 is turned so that its curvature face holds 


3,456,468 


pressure is applicd 
to the end 
bend the pipe abo | 
and the desired num! 
Although FIG 
the right side of t 
and chock set 5 п 
bending block 
side to the right side 
FIG. 9 illustrates the 


tackle 6 is 


he 


chock set is not L 


end along guide lin 
the bend is to beei 
clamp 38 is att 
or turning 

As can be seen 
comprised of an upper 
semi-circular 


threaded holes so that t 
securely held tc | 
the semi-circular 
firm gripping of 
1$ provided with 
thereof which prevent 
pipe during bending 
Various mod 


; Of the position clamp and 


us and method of 


spirit Or scope 1 
invention is 


as defined in the app 


6" diameter comprise 
two guide lines formir 
tractors to rest on the 
mary scale marked off 


0° line coinciding with 
ing block and the 
line on the bending bl 
scale from 0° to 90° 
mately 180° grooved curv: 
to the radius of the desire 
securely centered on t 
angle formed by the prim: 
lip of the forming 
secondary scale of 


said die being 


with the bottom 


forming die 
template protractor, 
with the curvature 
applying means to 
desired number of c 

2. The apparatus of claim 1 w! 
is provided with a pluralitv of 
dowel pins to secure the b 
forming die and the 8 1 

3. The apparatus of claim 1 havir 
means against which the hi 
whereby the po:tion of ۱ 
coincides with the 0° niark on the s 


about the die the 


ercin the bendine block 


ich cooper?*e with 


Jjustable stop 


10 


4. The apparatus of claim 1 wherein the arc of the 


rc 
forming dic is approximately 100* 


5. The apparatus of claim 1 wherein ends of the upper 

ture face of the forming die are elliptically 
the p € (O be bent can be directly in- 
en ۱ 
6. The apparatus of claim 1 wherein the holding means 


ng means and the forming die. 


IS provided with at least on rvature face having an arc 
of approximat 0° and ins for adjusting the height 
of the said curvature face so that the neutral axis of tne 
curvature face will lie in the same plane as the 
axis of different diameter pipe and forming dies 

- 


7. The apparatus of claim 6 wherein the holdir 
IS provided with two curv 


faces on opposite 
thereof with one face being closer to the bendi 
than the other curvature face whercby the curvature faces 
wil! hold different diameter pipe 


block 


$ 
5 of claim 1 wherein the me: 

Кеери ۱ e face 

formi ng pipes ra t from 116 

at a height level with the bottom lip of the form die 


curvature face 
9. The apparatus of claim 1 for bendine pipes more 
than 90° whereir 


1 the holding means is provided with a 
laterally ад)" ` 


curvature face having ; 
proximately 90° and means for adjusting the 


11 


ol ap 


ht of the 


said curvature face so that the n 


tral axis of the 


ce will lie in the same plane as 


ent diameter pipe and formine dies 

10. The apparatus of claim 1 provided with means for 
clamping the pire whereby the pipe is held in position 
to prevent twisting and turning of the pipe during com- 
pound bending 


11. The r 


diameter which cx 


ethod of bending large pipes of at 
4 he 


iting the pipe to the 


perature, anchoring one end of the pip 


pipe in a horizontal plane the desired 


1 1 
grees around the curvature faces of a co 
forming die which at the bending point ex Р 
mately 180° around the pipe circumference and the radius 
of the arc the radius of the bend to be made 
and issp bendin. floor 

2. The m claim 11 in which the pipe $ 
bent rests upon riding supports which support the pipe 
spaced from the bending ` ntially the same dis- 


tance the bending die is spaced from said floor 
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EXHIBIT 14 


14" Forming 
Die 


816" Forming 


Die 
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AFFIDAVIT OF PERSONAL SERVICE 


STATE OF NEW YORK, 
COUNTY OF RIC- MOND ss.: 


EDWARD ВАП LY being duly sworn, deposes and says, that 
deponent is not à party to the action, is over 18 years of age 
and resides at 255 Richmond Avenué, Staten Island, N.Y. 
10302, That on the 3 day ef. ae „Та аї 

; ay ' k76 
No.345 Park Avenue, NYC deponent served 
the within Exhibits 


UPOMorgan, Finnegan, Pi Foley. 5 | 
the даны gan, Pine, 8۴ا۲۹‎ Reid true 


copy thereof ta hy, personally. Deponent knew the person so 
served to be the person mentioned and described in said papers 
asthe Appellee therein. 


Sworn to before mc, 


this day of 19 
E УФ May 76 


и 


WILLIAM BAILEY 
Notary Public, State of New York 
No. 43-0132945 
Qualified in Richmond County 
Commission Expires March 3099973 977 


